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COOPER LAKE AND CHANNELS, TEXAS

BASIC ECONOMIC DATA EXTRACTED FROM US ARMY CORPS OF ENGINEERS
ALTERNATIVE PLAN STUDIES SUMMARY REPORT DATED MARCH 1975 AND FROM
PRELIMINARY DATA DEVELOPED FOR PREPARATION OF THE EIS. ADDITIONAL
iNFORMATION AVAILABLE AT US ARMY ENGINEER DISTRICT, POST OFFICE BOX
60267, NEW ORLEANS, LOUISIANA 70160.

SUMMARY OF ECONOMIC ANALYSES OF THE SELECTED PLAN
(July 1974 Price Level)

First Average Average Benefit

Cost Annual Cost Annual Benefits Cost Ratio

$67,764,000 $3,178,100 $4,727,500 1.5

ITEMIZED AVERAGE ANNUAL BENEFITS
(July 1974 Price Level)

Flood Control $1,292,000
Employment 255,000
Fish, Wildlife, and General Recreation 1,452,500
Water Supply 1,728,000

Total $4,727,500

NONQUANTIFIABLE ENVIRONMENTAL BENEFITS AND COSTS HAVE NOT BEEN
REFLECTED IN BENEFIT-TO-COST DETERMINATION TO THE FOLLOWING EXTENT:

Costs: The deleterious effects to water quality and the elimination
or reduction in populations of plankton, benthic fauna, terrestrial
invertebrates, amphibians, and reptiles. Deterioration of air and
noise levels during construction and maintenance. Adverse esthetic
impacts of the channel and levees. Inundation of some 90 archeo-

logical sites which have been tested to the extent necessary to
provide minimum mitigation.

Benefits: Public use of approximately 6,000 acres of reservoir
right-of-way, with a potential for sizeable recreation benefits if
properly managed. Recreation benefits, primarily sport fishing,
from the riverside borrow ditches resulting from borrow excavation
for construction of levees. Benefits of the tailwaters to fishery
resources. Positive effects on major tributaries immediately above

W the reservoir, especially from migratory fishes moving into tribu-
taries to spawn.



SCOOPER LAKE AND CHANNELS, TEXAS

) Draft ( x ) Final Environmental Statement

Responsible Office: Colonel Early J. Rush III, District Engineer
US Army Engineer District, New Orleans
Corps of Engineers
Post Office Box 60267
New Orleans, Louisiana 70160
(504) 865-1121

I. Name of Action: ( x ) Administrative ( ) Legislative

2. Description of Action: The selected plan is a coordinated
effort to combine the most economical and desirable aspects of a
multipurpose reservoir and levees to provide 30-year flood protec-
tion for the Sulphur River Basin in northeast Texas. The draft
EIS plan, which included extensive channelization, received autho-
rization for construction in 1955 and work began on the channel and
levees feature shortly thereafter. In May 1971, the US District
Court for the Eastern District of Texas, acting on a motion for
preliminary injunction by the Texas Committee on Natural Resources,

et al., halted further construction on the project until an envi-
ronmental statement was filed with CEQ. Up to the time of injunc-
tion, levee and channel work upstream of the reservoir was 100
percent complete and work below the reservoir was approximately ',0
percent complete. In June 1976, the draft environmental impact
statement (EIS) was coordinated for review and on 31 July 1976, o
public meeting was held to provide wider exposure and consideration

of the statement. Based on the oral testimony given at the public
meeting and the written statements of comment submitted during
coordination, the decision was made to abandon most of the remain-

* 4 ing channel feature of Lhe plan presented in the draft EIS and to
select the alternative, "Reservoir and Levees." Completion of the
selected plan would require construction of th following featurcs:

a a. A multipurpose reservoir with a dam, llway works, and
* ispillway outflow channel on the South Sulphur River at mile 23.2.
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b. The enlargement and/or extension of existing levees and

the construction of new levees to provide flood protection from the
damsite to just above State Highway No. 26 (US Highway No. 259).

c. The extension of an existing channel and the construction
of a new channel where levee construction necessitates cutting off
natural channel bends.

3. a. Environmental Impacts:

(I) Reservoir. The flood storage space in the approved
reservoir will provide flood protection for 12,900 acres of land

below the damsite. The flood storage space in Cooper Lake will
also allow the conversion of 120,000 acre-feet of existing flood

storage in Wright Patman Lake (formerly Lake Texarkana) to water
supply. Cooper Lake will provide 273,000 acre-feet of storage
space for municipal and industrial water supply. Participation in
outdoor recreation activities by Sulphur River Basin residents has
been quite limited in the past, due primarily to the lack of suita-
ble areas and facilities. The reservoir and related recreation
facilities will provide the needed resources and development for

many types of outdoor recreation. The annual benefits in consump-
tive and nonconsumptive recreation will total nearly 923,000 man-

days with a value in excess of $1.4 million. In addition the lake
is capable of supporting an annual harvest of 417,600 pounds of
commercial fish valued at nearly $50,000.

(2) Levees and channels. The levees feature of the
selected plan will provide flood protection for 11,400 acres of
land along the South Sulphur and Sulphur Rivers, for floods having
a recurrence interval of once every 30 years. Construction of the
essential channels will create 16 miles of oxbow cutoffs which are
capable of supporting approximately 3,200 man-days of consumptive
recreation and a harvest of approximately 3,400 pounds of commer-

cial fish, with a total, combined anaual value of $5,500. Modified
areas, in the form of levees or disposal areas for excavated mate-
rial from channel construction, should provide support habitat for
species which normally inhabit bottomland hardwood areas.

b. Adverse Environmental Effects:

(1) Reservoir. Approximately 19,000 acres of terres-
trial habitat will be permanently inundated by the lake. All of
the faunal inhabitants will be forced to relocate or die. In
addition, 21 miles of the South Sulphur River above the damsite
will lose all characteristics which distinguish streams from lakes

due to this inundation. Although an increase in the population of
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sport and commercial fish is anticipated, in excess of 50 percent
of the species occurring in the natural streams may be reduced or
eliminated from the reservoir. In addition to losses directly
attributable to project construction, induced clearing of 2,560
acres of bottomland hardwoods and 1,500 acres of semiwooded area
wo ,ld result in further adverse impact to the natural environment.

Direct and indirect project induced annual losses in consumptive
and nonconsumptive recreation total nearly 12,000 man-days with a
value of about $27,000. The loss in potential for an annual har-
vest of 2,100 pounds of commercial stream fish valued at about $300
would result from inundation of the natural river. The loss in
potential for an annual harvest of commercial furbearers valued at
about $3,600 would result from losses in bottomland hardwood acre-
age. Reservoir construction will produce substantial air and noise
pollution during the early phases of the project. Several roads
and utility lines, and a number of graves must be relocated.
Ninety archeological sites will be directly affected by construc-
tion of the reservoir; however, by the time construction is initi-

ated, sufficient salvaging will have been accomplished to provide
minimum mitigation of the loss of archeological resources in the

Cooper Lake area.

(2) Levees and channels. Some 800 acres of land are
required for construction of the levees and limited channels.
Terrestrial fauna and flora will be eliminated from that area
occupied by the channel, while disposal of dredged material and
levee construction will permanently alter the immediate terrestrial
ecosystem. Construction of the channels will result in the realine-
ment of 16 miles of natural river with a resulting loss of riparian
cover, increased current velocities, increased turbidity, and a
reduction in habitat diversity for aquatic fauna. Of greater
significance is the potential loss of 6,960 acres of bottomland
hardwoods and 1,800 acres of semiwooded area to agricultural pur-
suits as a result of the flood protection provided by the levees.
Direct and indirect project induced losses in consumptive and
nonconsumptive recreation total nearly 9,000 man-days annually,
with a value of nearly $20,000. The loss in potential for an

Irv, annual harvest of 4,800 pounds of commercial fish valued at $720
would result from the channelization. The loss in potential for

an annual harvest of commercial furbearers valued at about $2,700
would result from losses in bottomland hardwood acreage. Construc-

tion of the levees and channels will produce adverse air and noise
impacts during construction, and a subsequent deterioration in
water quality. Several bridges, pipelines, and powerlines will
require relocation. This feature of the selected plan could
adversely impact upon one archeological site; however, attempts
will be made to avoid this site during construction.

iii
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4. Alternatives to the Proposed Action:

a. Structural

(1) Alternatives which would accomplish all of the
objectives of the proposed action

(a) Reservoir and channel.

(b) Authorized reservoir, levees, and channel.

(c) Reservoir, levees, and channel with landside

levee borrow.

(d) Reservoir and levee alinement with channel
adjacean to the levees,

(e) Reservoir and channel alinement with levees
adjacent to the channel.

(f) Reservoir and levee alinement with clearing and
snagging of the river.

(g) Reservoir and levee alinement with clearing and

snagging plu- major bend cutoffs.

(h) Reservoir and levee alinement with selected
major bend cutoffs.

(i) Reservoir, levees, and channel with channel
bottom raised 5 feet.

(2) Alternatives which would only provide a partial solu-
tion to all or part of the objectives

(a) Reservoir only.

S(b) Reservoir and selective flood proofing by ring

levees.

(c) Reservoir with animaj refuge mounds.

(d) Reservoir and nonrestrictive easement acquisition
of the flood plain.

(e) Reservoir and restrictive easement acquisition
0 of the flood plain.

iv
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(f) Reservoir and fee purchase acquisition of the

flood plain.

* (g) Channel only.

(h) Levees only.

(i) Channel and levees.

b. Nonstructural

(1) Flood plain regulation.

(2) Flood plain acquisition.

(3) Flood insurance.

(4) Flood warning and evacuation.

c. No action

5. Comments Received:

a. FEDERAL

US Department of the Interior, Assistant Secretary for Program
Development and Budget, Office of Environmental Project Review

Environmental Protection Agency, Regional Administrator,

Region VI
US Department of Commerce, Deputy Assistant Secretary for

Environmental Affairs

US Department of Agriculture, Texas State Conservationist,
Soil Conservation Service

US Department of Agriculture, Regional Forester, Southern
Region, Forest Service

US Department of Transportation, Division Engineer, Federal
Highway Administration

US Department of Health, Education, and Welfare, Regional
Director, Public Health Service, Region VI

US Public Health Service, Vector-Borne Diseases Division
Federal Power Commission, Acting Advisor on Environmental

Quality
Advisory Council on Historic Preservation

b. STATE

VState of Louisiana, Department of Public Works, Director (now
Department of Transportation and Development, Office of Public Works)
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State of Arkansas, Department of Local Services, Director

(also transmitted comments from the Arkansas Game and Fish Commis-

sion and the Arkansas Historic Preservation Program)
State of Texas, Office of the Governor, Governor

c. ENVIRONMENTAL

Texas Committee on Natural Resources
Environmental Defense Fund
Ozark Society, Bayou Chapter

d. OTHERS

ARK-TEX Council of Governments

North Central Texas Council of Governments (also transmitted
comments from the Mayor of the City of Commerce, the Assistant
General Manager of the North Texas Municipal Water District, and

the Grants Coordinator of the City of Irving)
University of Texas, Dr. Clark Hubbs, Witness for Plaintiff
Southern Methodist University, Dr. Alan Skinner, Research

Archeologist
City of Irving, Texas, Mayor
Board of County Commissioners, Franklin County, Chairman

Mr. Albert Roach
Dr. Douglas S. Gale

Draft Statement to CEQ 10 June 1976

Final Statement to CEQ - IN 2 4 1977
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GENERAL NOTES

1. LEVEE DESIGNATIONS

The scope of the proposed and existing levee system of the
Sulphur River basin is so extensive that a method for classifying
the levees was devised to identify any particular levee with the
area and tributary stream of the watershed. The following infor-
mation shows the nomenclature used to identify the various levees.

The exceptions to this numbering scheme are the levees located on
the Middle and South Sulphur Rivers immediately above the autho-

rized reservoir site. These levees were labeled A, B, C, and D for
ease of reference as shown on the status quo plan drawing, Plate
No. VI-16, in Section 6.

Bank of River (Right or Left Bank -

Designation Looking Downstream)

4-R-SS

Consecutive Levee Numbering-------- L-River to which levee is

Increasing Downstream adjacent (can be S, SS,
N, or C for Sulphur River,
South Sulphur River, North

Sulphur River, and Cuthand
Creek, respectively)

Levee
Designation Description

IRSS Levee No. 1 on right bank of South Sulphur River
2RSS Levee No. 2 on right bank of South Sulphur River
3RSS Levee No. 3 on right bank of South Sulphur River
4RSS Levee No. 4 on right bank of South Sulphur River
ILSS Levee No. 1 on left bank of South Sulphur River
2LSS Levee No. 2 on left bank of South Sulphur River
3LSS Levee No. 3 on left bank of South Sulphur River
4LSS Levee No. 4 on left bank of South Sulphur River
5LSS Levee No. 5 on left bank of South Sulphur River
5RSS Levee No. 5 on right bank of South Sulphur River
IRS Levee No. 1 on right bank of Sulphur River

2RS Levee No. 2 on right bank of Sulphur River
IRN Levee No. 2 on right bank of North Sulphur River
3RS Levee No. 3 on right bank of Sulphur River

-------------------------------f--------------



4RS Levee No. 4 on right bank of Sulphur River
ILS Levee No. 1 on left bank of Sulphur River
2LS Levee No. 2 on left bank of Sulphur River
3LS Levee No. 3 on left bank of Sulphur River
5RS Levee No. 5 on right bank of Sulphur River
6RS Levee No. 6 on right bank of Sulphur River
7RS Levee No. 7 on right bank of Sulphur River
8RS Levee No. 8 on right bank of Sulphur River
9RS Levee No. 9 on right bank of Sulphur River
5LC Levee No. 5 on left bank of Cuthand Creek
A See Status Quo Map for location above the

reservoir site
B See Status Quo Map for location above the

reservoir site
C See Status Quo Map for location above the

reservoir site
D See Status Quo Map for location above the

reservoir site

2. RIGHT-OF-WAY

As used in this document, the term "right-of-way" does not
necessarily connote that an interest lesser than fee title acquisi-
tion is involved. Appropriate meaning should be derived from the
particular context in which the term is used.
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SECTION 1--PROJECT DESCRIPTION

1.01 GENERAL

The selected plan for improvement in the Sulphur River Basin
above Wright Patman Lake is a coordinated effort to combine the

most economical and desirable aspects of a multipurpose reservoir,
levees, and an improved channel to provide water supply, recreation,
and flood control. The flood protection provided will essentially
eliminate major flood losses for events less than or equal to the
30-year flood. Prior to the authorization of a flood protection
plan in the Sulphur River Basin above Wright Patman Lake, some
channel improvements were undertaken by the local interests.
Reaches of North and South Sulphur Rivers were realined during the
1920's. In addition, reaches of the Sulphur River were realined in

the early 1950's by the Corps of Engineers. Since authorization by
Congress in 1955, portions of the Cooper Lake and Channels project

have been completed in accordance with the authorization. Levee
and channel work upstream of Cooper Lake along South Sulphur and
Middle Sulphur Rivers was completed in 1959. Other work accom-
plished includes channels and levees along several tributaries and

some works along Sulphur River below Cooper Lake. In June 1976,
the draft environmental impact statement (EIS) was coordinated for
review with Federal and state agencies, environmental groups, and
the general public. This statement presented, in a systematic
format, the environmental data upon which a decision, with respect
to a plan of action, could be based. To assure widespread exposure
of the contents of the EIS and to insure that the full range of

public views and perceptions would be brought to bear in the deci-
sion making process, a public meeting to review the statement was
held on 31 July 1976. The preparation of the draft EIS and the
process of public review to which it was subjected served to insure
that the environmental data base available to the decision makers
was as comprehensive as possible. Based on the oral testimony
given at the public meeting and the written statements of comment

submitted during ccordination, two distinct issues surfaced: (1)
the need for an adequate supply of surface water and downstream
flood control, as stressed by area residents and governing bodies
and (2) the opposition to a channel as a means of providing down-
stream flood control, as stressed by environmentally concerned
agencies, groups, and individuals. Based on these observations,

the decision was made to modify the plan presented in the draft EIS
to eliminate most of the uncompleted channel work. The currently
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recommended plan as presented in this document is the alternative,
"Reservoir and Levees" in the draft EIS, hereafter referred to as
the selected plan. The selected plan represents a modification of
the draft EIS "authorized plan" within the discretionary authority 9
of the Chief of Engineers. The selected plan would provide the
needed water supply, essentially the same degree of downstream
flood protection, and would greatly reduce further destruction of
natural aquatic habitat. Completion of the selected plan would
require construction of the following features:

a. A multipurpose reservoir with a dam, spillway works,
and spillway outflow channel on the South Sulphur River at mile
23.2.

b. Enlargement and/or extension of existing levees and the
construction of new levees to provide flood protection from the
damsite to just above State Highway No. 26 (US Highway No. 259).

c. Extension of an existing channel and the construction
of a new channel where levee construction necessitates cutting off
natural channel bends.

1.02 LOCATION

The reservoir would be located near Cooper, Texas, on the
South Sulphur River in Delta and Hopkins Counties (plate I-I). The
dam and service spillway will be located at mile 23.2 on the South
Sulphur River. Levee improvements will be located downstream of
the reservoir area, on the South Sulphur River, and along the main-
stem of the Sulphur River upstream of Wright Patman Lake.

1.03 PLAN, PURPOSE, STATUS, AND BENEFIT/COST RATIO

a. Plan and purpose

(1) Reservoir. The reservoir would be a multipurpose
project for municipal and industrial water supply, flood control
storage and recreation (see table I-1). The reservoir will contain
273,000 acre-feet of storage space allocated to water supply pur-
poses. The water supply storage space will produce a firm yield of
169 c.f.s. (cubic feet per second) [109 m.g.d. (million gallons

*daily)] for municipal and industrial water uses and low flow re-
leases. The reservoir will contain 131,400 acre-feet of flood
control storage space to effect a reduction in flood flows below
the dam. This storage will also permit a conversion of a portion
of the existing storage space in Wright Patman Lake from flood
control to water supply. In order to retain the same degree of
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flood protection below Wright Patman Lake, the operation of Cooper
Lake will be coordinated with the operation of Wright Patman Lake.
Normal releases from Cooper Lake will be regulated to a maximum9 release rate of 3,000 c.f.s. Multilevel outlets are provided in
the project design. Among these outlets are four 6-foot by 6-foot
sluices with inverts at elevation 398 feet m.s.l. These sluices
will be used in making flood releases. There are also two 2-foot
by 3-foot openings in one of the service spillway piers with invert
elevations of 422 and 436 feet m.s.l. These outlets will be used
in making low flow releases. Additionally, floods that require the
use of the service and emergency spillways will flow over weirs set
at elevations 426.2 feet m.s.l. and 450 feet m.s.l., respectively.
All releases through the service spillway will be discharged into
the South Sulphur River through the spillway outflow channel. The
main outflow channel will have a base width of 476 feet and will
extend approximately 1,400 feet downstream from the spillway stil-

ling basin until the natural ground elevation falls below elevation
400.0 feet m.s.l. A 476-foot-wide cleared floodway would extend an
additional 3,500 feet to the point where the spillway outflow
channel meets the South Sulphur River. In the center of this main
outflow channel, a pilot channel with a 40-foot bottom width will
extend from the spillway stilling basin approximately 4,900 feet to
the South Sulphur River. Normal flood releases from Cooper Lake

will be in accordance with a schedule based on the ratio of Cooper
Lake flood control pool percent occupied to the Wright Patman Lake
flood control pool percent occupied. An established rule curve
will prescribe the operational plan for Cooper Lake. That rule
curve requires that flood control capacities be preserved by making
releases from the lake when water levels exceed elevation 440.0
feet m.s.l. The space between elevations 415.5 and 440.0 is
reserved for water supply. This space has been contracted for

purchase by local entities. The fluctuation of water levels
between these elevations will be primarily influenced by the rates
of withdrawal by such entities, by the rate of inflow to the lake,
and by evaporation, transpiration, and infiltration. The water
level within the range described will be affected through reservoir
operational procedures, i.e., maintaining a minimum low flow re-
lease of 5 c.f.s., and such excesses over that amount as may be
necessary for vector control. Cooper Lake also includes 37,000
acre-feet of storage space as a reserve for sedimentation. The
reservoir will entrap inflowing sediments and reduce the sedimen-
tation in the region downstream of the dam, especially in the reach
between the proposed damsite and the confluence of the North and

*South Sulphur Rivers. In addition to the boating, fishing, and
hunting opportunities provided by the reservoir, other recreational
facilities would be proposed. Public access to the dam's tailrace
and outflow features will be incorporated into detailed designs for

1-3

-. ML 77



Table I-I

Project Statistics

Physical Data:

Dam

Type: Rolled earthfill (lake side of dam will have an 18-inch
blanket of riprap)

Height: 40 feet average, 73 feet maximum
Length: 15,882 feet
Crest Elevation: 459.0 feet m.s.l.

Service Spillway

Type: Controlled Ogee
Gates: Five 40 foot by 20 foot tainter gates
Length of Crest: 200 feet (net)
Crest Elevation: 426.2 feet m.s.l.

Outlet Works

Type: Gate - controlled conduits
Location: One outlet in each four piers
Sluices: Four 6 feet by 6 feet
Invert Elevation: 398.0 feet m.s.l.

Emergency Spillway

Type: Uncontrolled broad crested weir

Length: 4,200 feet
Crest Elevation: 450.0 feet m.s.l.

Reservoir Capacity

Pool Storage Surface Mean
Pool Elevation Capacity Area Depth

Description Feet, m.s.l. Acre-Feet (Acres) (Feet)

Sedimentation 415.5 37,000 5,084 7
M&I Water Supply 440.0 273,000 19,305 16
Flood Control 446.2 131,400 22,740 19

Reservoir Yield

M&I Water Supply 164 cfs (105.8 mgd)
Low Flow Release 5 cfs ( 3.2 mgd)

Total 169 cfs (109.0 mgd)
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Table I-i (Cont'd)

Recreation Pool Perimeter

The recreation pool is equivalent to the top of the water
supply pool (440.0 feet, m.s.l.) and has a shoreline length

(perimeter) of 58 miles.

Levees in Total Project Completed Remaining

Upstream from Dam 7.4 miles
Downstream from Dam 39.9 miles 26.9 miles

Channelization in
Total Project Completed Remaining

Upstream from Dam 18.4 miles
Downstream from Dam 18.8 miles 6.6 miles

Water Supply Contracts:

Initial Future

Cooper Reservoir Storage Space Storage Space

City of Irving, Texas 46,200 acre-feet 100,625 acre-feet
North Texas Municipal

Water District 0 100,625 acre-feet
Sulphur River Municipal
Water District 17,750 acre-feet 71,750 acre-feet

Total 63,950 acre-feet 273,000 acre-feet

Wright Patman Lake (formerly Lake Texarkana)

City of Texarkana, Texas 120,000 acre-feet

(After conversion of existing flood
control space)
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the dam. Thirty-three hundred acres of land at seven sites would
be available for recreational development. Adequate roads and
parking facilities would be developed for visitors. Other facil-
ities which include boat launching ramps, trails, picnicking and
camping areas, potable water supplies, comfort stations, shelters,
beaches, and safety features would be provided based on the number
of annual visitors. Facilities would be so located as to utilize
and enhance the natural beauty of all sites. Landscaping would be
accomplished to compliment the surrounding natural beauty and to
establish vegetative growth over the construction areas. Details
on appurtenant recreation and comfort facilities associated with
the project will be addressed in a recreation master plan report
that will be prepared in the future.

Completion of the reservoir would require the following
alterations or relocations:

(a) Railroads. The Southern Pacific Transporta-
tion Company owned and operated the Texas and New Orleans Railroad
traversing Middle Sulphur River, Journigan Creek, Johns Creek, and

Doctors Creek within the proposed reservoir area. This trackage
was damaged extensively by an October 1971 flash flood and by a

subsequent Tire. Southern Pacific Transportation Company petitioned
Interstate Commerce Commission to permit abandonment of the line

between Commerce, Texas, and Paris, Texas, extending through the
proposed reservoir area. Abandonment was authorized by Interstate
Commerce Commission effective 6 June 1975; no repairs were made to
the damaged trackage between October 1971 and June 1975 and none
will be made. Prior to abandonment, preliminary planning indicated
the need for realining several miles of trackage on a raised and
armored roadbed and the modification or replacement of existing
trestles. As envisioned at this time, acquisition of any Southern
Pacific Transportation Company interest in the right-of-way and

trackage remaining in the reservoir area will not include reloca-
tion of facilities.

(b) Roads

1. Relocations. Existing roads in the area
serve the normal need for the transportation of farm produce to
market centers. Some are used as mail and school bus routes, and
all are used for general transportation requirements. The reser-
voir construction would require the relocation or alteration of 1.1
miles of FM. 1528 (including two bridges) and the construction of a

0.8-mile section of new road (Harper's Crossing Connecting Road).

2. Abandonment. Several minor roads,
including FM Road No. 1880 and the Harper's Crossing Road, are

1-6



scheduled for abandonment for a combined total length of approximately
7 miles within the reservoir area.

(c) Utilities

1. The construction of Cooper Lake would

require the relocation or alteration of the following:

Owner Description of Relocation Length

Gulf States
United Telephone
Company GS-I Remove and salvage aerial exchange cable, 0.3 mi.

abandon in place buried exchange cable, 0.3 mi.
install new buried exchange cable. 0.3 mi.

GS-2 Remove and salvage aerial exchange cable, 0.7 mi.
abandon in place buried exchange cable, 0.7 mi.
install new buried exchange cable 0.7 mi.

GS-3 Abandon in place buried exchange cable 0.7 mi.

Install new buried exchange cable 0.7 mi.

GS-4 Abandon in place buried exchange cable 1.5 mi.

GS-5 Remove and salvage existing pole line 2.2 mi.

GS-6 Remove and salvage existing pole line 0.8 mi.
install new buried exchange cable 0.7 mi.

GS-7 Remove and salvage existing pole line 0.3 mi.

GS-8 Remove and salvage existing pole line 0.3 mi.

Lone Star Gas
Company

Secure a damage release from Lone Star
Gas Company concerning their facilities

which will remain in place inside the
proposed reservoir boundary 1.8 mi.

texas Power and
Light Co.

TP-l Remove and salvage existing distribution
line 19.2 mi.

TP-2 Remove and salvage existing transmission
line 0.4 mi.

Install new transmission line 0.8 mi.

TP-3 Install new distribution line 0.4 mi.

TP-4 Raise in place existing transmission
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Owner Description of Relocation Length

Farmers
Electric Cooper-
ative, Inc. FE-I Raise in place existing transmission

line 0.7 mi.

FE-2 Remove and salvage existing distribution

line 1.2 mi.

FE-3 Remove and salvage existing distribution
line 1.1 mi.

FE-4 Remove and salvage existing distribution
line 1.9 mi.

FE-5 Install new distribution line 0.9 mi.

FE-6 Remove and salvage existing distribution
line 1.5 mi.

FE-7 Remove and salvage existing distribution
line 1.0 mi.
Install new distribution line 0.7 mi.

FE-8 Remove and salvage existing distribution
line 1.1 mi.

2. The existing water supply facilities
("City Lakes") of the City of Cooper, Texas, will be dislocated by
the operation of the emergency spillway. Water passing over the
emergency spillway will be conveyed to the South Sulphur River via
a natural ravine which traverses the area of the existing facilities.
Eight plans treating this eventual dislocation are being considered.
Two plans which appeared to offer the most promise are:

a. A proposal recently indorsed by
representatives of the city of Cooper, Texas, whereby the existing
"City Lakes" would be acquired by the Federal Government on the
basis of replacement of function cost rather than fair market

*' value; ostensibly funds paid by the Federal Government would be
utilized by local interests to secure an alternate supply of water
to serve the community's needs until realization of potable water
from Cooper Lake.

b. An in-house, US Army Corps of
Engineers, plan which provides for two-phase construction of the
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emergency spillway such that the service provided by the existing

facilities would not be interfered with during construction of the
emergency spillway, and consequently, dislocation of the extant9 facilities would not be required until after successful implemen-
tation of water supply to the city of Cooper, Texas, from the
Cooper Lake project.

(d) Cemeteries. Approximately 416 graves from

the following cemeteries must be relocated:

1. Friendship Cemetery is located approxi-
mately 1.3 miles soitheast of Klondike. Approximately 171 graves
are located in this cemetery and all of these will require reloca-
tion.

2. Liberty Grove Cemetery is located along
FM Road No. 1880, approximately 2 miles south of the town of Cooper,
Texas. Approximately 231 graves are located in this cemetery, and
all of these must be relocated.

3. Tucker Cemetery is located approximately
3.5 miles southeast of Cooper, Texas, and is located within the
proposed damsite area and therefore, requires relocating to a new
site. Approximately 14 graves are involved.

4. Dawson Cemetery is located about 0.5

miles west of the north abutment of the dam, and is almost totally
above elevation 451.2, the guide-taking contour. The entire ceme-

tery is, however, within 300 feet of the top of flood control pool.
The small portion of the cemetery area which is below elevation
451.2 would be raised to that elevation and the criterion that the
guide-taking line be at least 300 feet horizontally distant from
the edge of the flood control pool will be waived in this immediate
area to avoid disturbing the cemetery.

(2) Levees

(a) Downstream from dam. Flood control levees
would be improved from the authorized damsite to the confluence of
Cuthand Creek and the Sulphur River. The levee work would include

, enlargement, extension, or construction of new levees. The length
and volume of fill required for the remaining levee work is as

shown in the following tabulation:

9

1-9

.1 -



Levee Stream Length Volume (C.Y.)

(Ext) 4RSS (Spur) South Sulphur 5,000' 25,000
(Ext) 4LSS South Sulphur 25,100' 255,000
(Ext) 3RS (Spur) Sulphur 4,284'
(Ext) 3RS Sulphur 22,000' 2,850,000*

(E) 3RS Sulphur 34,544'
(N) 4RS Sulphur 51,600' 2,195,000

E -- Levee enlargement

Ext - Levee extension
N - New levee
* - Total 3RS

Since the present Levee 4RSS would be cut by the service spillway
discharge channel, an extension spur levee [4RSS (Spur)] approxi-
mately 5,000 feet long would be alined parallel to and east of the

proposed outlet channel. Levees 4RS, 3RS, and 4LSS were designed
as open end levees and interior runoff would be discharged into the
river channels through natural drainage channels and landside
drainage ditches. However, a single 48-inch corrugated metal pipe

culvert with an automatic flap gate is proposed for construction at
station 258+30 on Levee 4RS and at station 5+00 on Levee 4LSS in

order to drain water from low areas in the drainage system. Levee
4RSS was designed as a loop levee and interior runoff would be

discharged through the levee during low river stages by corrugated
metal pipe culverts with automatic flap gates. Concrete headwalls
would be provided on the riverside end of the existing and proposed

culverts. On the landside end, headwalls have not been indicated,
as it was found to be more economical to extend the conduit and to

provide rock riprap for the erosion protection of the structure.
Outlet ditches from the drainage culverts would have a minimum

bottom width of 12 feet and 1 on I side slopes. Improvements along
the North Sulphur River and along Cuthand and Brushy Creeks have
been completed. Acquisition of rights-of-way for levee construc-
tion does not include the right to utilize these areas for recrea-
tional activities. Reservation of levees as rights-of-way for

-- recreation trails by the Federal Government would require further
authorization from Congress. When completed, the levee system
would be turned over to local interests for maintenance, with the
Federal Government retaining jurisdiction to insure that the system
is being properly maintained and not being used for anything which
might undermine the integrity of the levees. If local interests
wish to utilize the levee rights-of-way as recreation trails, their
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plan should be submitted to the New Orleans oistrict Engineer for
evaluation, after the levees have been completed.

9 (b) Upstream from dam. All levees upstream from
the dam are complete. The total length of levees completed in this
stretch is 7.4 miles.

(c) Relocations. It would be necessary, in con-
nection with the levee construction, to alter or to relocate the
following utility line crossings:

Levee Station Type Line Stream

489+00 (5RSS) Pipeline South Sulphur River
199+00 (3RS) Pipeline Sulphur River

It is possible that additional alterations or relocations may be
required which have not been determined. This possibility has been
taken into consideration in the relocation cost estimate for this
project.

(3) Channels

(a) Downstream from dam. Channel realinement and
floodway clearing will be required where proposed levees will cut
off the natural channel. This will occur on the South Sulphur
River adjacent to levee 4LSS and on the Sulphur River adjacent to
levee 4RS. On the South Sulphur River, the alinement of levee 4LSS
will require the construction of approximately 19,000 feet of
realined channel with a bottom width of 12 feet and flanked on both
sides by a 75-foot cleared floodway measured from the centerline of
the channel. This construction will require the excavation of
approximately 451,000 cubic yards of material and the clearing of

approximately 65 acres of land. On the Sulphur River in the vicin-
ity of levee 4RS, a reach of approximately 31,900 feet of realined
channel and cleared floodway would be required. This entire reach
was previously cleared to the required 150-foot width and 16,000
feet of 12-foot bottom width realined channel was previously exca-
vated. The construction of 15,900 feet of realined channel is the
remaining requirement. This would involve the excavation of approx-
imately 192,000 cubic yards of material. Some minor reclearing and

reexcavation in the previously completed area may be necessary in
order to restore the area to the required condition. To the extent
practicable, excavated material from required channelization would
be used in levee construction. Excavated material not used in this

fashion would be disposed of by casting In uncompacted disposal
areas. Openings would be left in the disposal areas as required
to provide for natural drainage. A minimum berm of 50 feet would
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be left between the top edge of the excavated channel and the
riverside toe of the disposal area in order that future enlargement
of the channel would not remove the disposal area. The embankments
of dredged material would be limited in height to about 10 feet.
Channel improvement along Brushy Creek and Cuthand Creek have been
completed.

(b) Upstream from dam. Channel work upstream
from the dam is complete. The total length of channelization

completed in this area is 18.4 miles.

b. Status of project

(1) As noted in previous paragraphs, portions of the
Cooper Lake and Channels project have been completed since authori-
zation by Congress in 1955. Levee and channel work upstream of
Cooper Lake along South Sulphur and Middle Sulphur Rivers was begun
in 1958 and completed in 1959. The work consisted of 18.4 miles of
realined river channel, clearing of a floodway along the realined
channel, improvement of 7.9 miles of agricultural levees, modifi-

cation of three drainage culverts, and alteration of three railroad
crossings. The channel and floodway work consisted of realining
the Middle and South Sulphur Rivers by excavation of a new channel
and clearing a floodway. Construction of the levee and channel
improvements downstream of Cooper Lake commenced in September 1959
and continued intermittently as rights-of-way and funds became
available. Lack of funds and spending limitations prevented con-

struction of levees and channels between April 1964 and February
1971. These delays in the downstream work exposed previously
completed levees to scour. During this period, flooding caused
overtopping and degrading of the levees, silting of flapgate cul-
verts, and flooding of adjacent farmland. Texas Highway 37 bridge
was being exposed to damage due to debris accumulation on its
substructure. On 10 February 1971, a contract was awarded for

construction and rectification of approximately 23 miles of levee
and 33 miles of channel improvement and realinement of the Sulphur
River between the Magnolia pipeline at mile 131 and US Highway 271
at mile 174. The work would have required approximately 1.5 years
to complete. Additional contracts were to be let shortly there-

"4. after. Previous flood damage to levees was to be repaired as work
progressed through the area. In May 1971, however, the US District
Court for the Eastern District of Texas, acting on a motion for

preliminary injunction by the Texas Committee on Natural Resources,
et al., halted further construction on the project until an envi-
ronmental statement was filed with the President's Council on
Environmental Quality (CEQ). The work downstream of Cooper Lake
which had been completed by that time included the construction of
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about 15 miles of realined channel and floodway clearing and about

15 miles of agricultural levee improvement on Cuthand Creek, and
levee work and about I mile of realined channel and floodway clear-
ing on Brushy Creek. Approximately 30,000 feet of channel floodway
clearing was accomplished from Cuthand Creek upstream on the Sulphur
River. In addition to clearing, approximately 16,000 feet of

channel excavation was performed above the 30,000-foot strip before
project construction was halted. Channel work on Cuthand Creek and
Brushy Creek had been completed since 1959 as well as levee work

related to these tributaries and tile North Sulphur River. Approxi-
mately 5 miles of levee work on the South Sulphur River was completed.
Up to the time of injunction, levee and channel work upstream of

the reservoir was 100 percent complete and work below the reservoir
was approximately 50 percent complete. This condition is now

referred to as the status quo and is used as the base from which
the lnpacts of the selected plan and all the alternatives were
assessed. Subsequent to the court action, the Office of Counsel,
New Orleans Distcict, Corps of Engineers, requested a ruling as to
the effects of the injunction upon planning, real estate acquisi-
tion, and other nonconstruction activities associated with the

project. These functions were permitted by the court. As of *,he
end of calendar year 1975, approximately 80 percent of the lands in

the impoundment area had been acquired in fee.

(2) Immediately after the court imposed the injunction

against further construction, the New Orleans District (NOD) began
to evaluate the factors relevant to the project and to prepare tie

draft environmental impact statement. In order to assure the ade-
quacy of the data used to formulate the EIS, NOD contracted with
East Texas State University, Commerce, Texas, for an environmental
inventory of the Sulphur River Basin and with URS/Forrest and

Cotton, Inc., Dallas, Texas, for a study of reasonable alternatives
to the draft EIS plan. The data acquired from these studies served
as the nucleus around which the EIS was developed. In addition,

the personal services of professional environmental consultants
were engaged to provide input to and edit the EIS. The draft

document was circulated for review in June 1976, and on 31 July
Irv, 1976, a public meeting was held to further examine the needs and

desires of the general public. Based on the oral testimony deliv-

ered at the public meeting and the written statements now incor-
porated into Section 9 of this document, a decision was made to
minimize further construction of the authorized channel and to

follow an alternative course of action involving the construction
of a reservoir, downstream levees, and limited channels only. This
alternative plan provides essentially the same degree of benefit

while foregoing the unnecessary destruction of natural aquatic

habitat.
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c. Benefit/cost ratio. The current benefit/cost ratio for

the selected plan is 1.5 to 1. The project is intended to serve
its purposes over a useful life of 100 years.

1.04 OPERATION AND MAINTENANCE

a. Reservoir. Upon completion of the construction of the
project, operation and maintenance activity will commence and will

encompass the following:

(1) Operation and maintenance of structures to provide
water supply, recreation, and flood control benefits; e.g., reser-

voir regulation.

(2) Operation and maintenance of recreational devel-
opments and facilities to preserve their usefulness and to minimize
public health and safety hazards.

(3) Management activities for the protection, preser-
vation, and enhancement of fish, wildlife, forest, land, water, and
other natural resources.

(4) Monitoring studies to evaluate project operation,
to assess effect of the project, and to provide historical data for
planning and design criteria; e.g., condition and operation studies.

(5) Maintenance of buildings, equipment, and support
systems required to accomplish the mission.

(6) Real estate and land management programs associated
with encroachments, compliance inspections, leases, and permits.

Work associated with the above will generally be accomplished by
government employees under the direction of the District Engineer,
US Army Engineer District, New Orleans, except for service type
contracts and major maintenance requiring special expertise. Min-
tenance of the public use road over the dam will be the responsi-
bility of the Texas State Highway Department.

b. Levees. Maintenance of the levees outside of the
reservoir boundaries would be the responsibility of local interes'ts.
'lhlis would consist of occasional mowing and inspections to observe
levee and drainage structure conditions. If necessary, the loc.ii
interests would be required to make minor repairs.
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1.05 AUTHORIZATION

a. Authorization for construction. Congressional autho-

Srization for the construction of the Cooper Lake and Channels,
Texas, project is contained in the Flood Control Act approved
3 August 1955 (Public Law 218, Chapter 501, 84th Congress, 1st
Session). The act authorizes the construction of the Cooper res-
ervoir and channel and levee improvement ". . . substantially in
accordance with the construction plans recommended in the report of
the Chief of Engineers in House Document Numbered 488, Eighty-third
Congress, 2nd Session: PROVIDED, That local interests shall con-
tribute toward the costs of construction, maintenance, and opera-
tion of Cooper Reservoir the amounts allocated to water supply; and
shall, with respect to other features of the modified project, give
assurances satisfactory to the Secretary of the Army that they
will:

(1) Provide without cost to the United States all

lands, easements, and rights-of-way, and make alterations and
relocations of highways and related facilities, and utilities
except railroads, necessary for the construction;

(2) Hold and save the United States free from damages

due to the construction; and

(3) Maintain and operate all works after completion,
and preserve channel capacities by preventing encroachment, in

accordance with regulations prescribed by the Secretary of the
Army."

b. Authorization for advanced planning. Authority to
initiate advance planning on the Cooper Lake and Channels project
is contained in the Public Works Appropriations Act of 1957 approved
2 J 1956 (Public Law 641, 84th Congress, 2nd Session).

1.06 INTERRELATIONSHIP AND COMPATIBILITY OF PROJECT WITH EXISTING
OR PROPOSED CORPS OR OTHER AGENCY PROJECTS

a. The Cooper Lake project is related to the Wright Patman
Lake project in that the construction of the 131,400 acre-foot
flood control pool at Cooper will permit the conversion of 120,000
acre-feet of existing flood control space in Wright Patman Lake
into water supply space. The flood control pool at Cooper Lake
provides upstream substitute flood control storage for the space
that will be converted at Wright Patman Lake, and thus, will not

impair the present level of flood protection below Wright Patman
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Lake. The conversion is only possible if and after Cooper Lake is

completed.

b. The completion of Cooper Lake merely makes possible the
reallocation of storage space at Wright Patman Lake. This reallo-
cation is not mandated by the authorizing legislation for the
Cooper project; it is, however, permitted by that legislation. The
decision to implement this feature will be a future determination,
and in accordance with the policies prescribed by the National

Environmental Policy Act of 1969, an environmental statement for
this action will be prepared prior to implementation. The Cooper
project is independently justified and could be implemented irres-
pective of whether or not 120,000 acre-feet of storage space at
Wright Patman Lake is reallocated from flood control to water
supply. Since the proposed conversion at Wright Patman Lake will
be dedicated to municipal and industrial water supply, all direct
costs associated with that conversion must be fully reimbursed by
local interests. The city of Texarkana, Texas, has contracted for
the purchase of the water supply space that will be available in
Wright Patman Lake if the conversion is accomplished.

c. The conversion of space at Wright Patman Lake would
produce the following results:

(1) The storage allocations now existing in Wright
Patman Lake would be affected as shown in the following table.

Wright Patman Lake - Storage Allocations

Existing With Cooper Lake

Feature Unit Project in Operation

Conservation Pool
Elevation ft. m.s.l. 220 220
Area acres 20,300 20,300
Storage acre-feet 145,300 145,300

Water Supply Pool
and/or other Conser-
vation Uses Pool

Elevation ft. m.s.l. - 224.9
Area acres 29,000
Storage acre-feet - 120,000

Flood Control Pool

Elevation ft. m.s.l. 259.5 259.5
Area acres 119,700 119,700
Storage acre-feet 2,509,000 2,389,000
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(2) Approximately 74,600 acres of land between eleva-
tions 235.0 feet mean sea level (m.s.l.) and 265.0 m.s.l. would be

acquired in fee title. These lands are now covered by flowage ease-tments acquired in connection with the original taking for Wright
Patman Lake. Approximately two-thirds of this land is wooded and

the remaining one-third is pastureland.

(3) A permanent water supply pool would be established
between elevation 220.0 feet m.s.l. and 224.9 feet m.s.l., resulting

in the permanent inundation of approximately 29,000 acres of land
below elevation 224.9. At present, approximately 20,300 acres of

land are inundated by the minimum pool level at elevation 220.0.
This increase in the minimum pool will require the clearing of
approximately 1,600 acres of shoreline lands between elevations

220.0 and 224.9.

(4) The conversion of storage space at Wright Patman
Lake will require modifications and/or relocations activities as

follows:

(a) The St. Louis Southwestern Railroad embank-
ment will require riprap protection between elevations 245.0 and

248.0 and the addition of 0.9 mile of 30-foot-wide stability berm

on both sides of the embankment at elevation 235.0.

(b) The US Highway No. 67 roadway will require
about 1.8 miles of stability berm at elevation 235.0 on the lake
side of the embankment.

(c) State Highway No. 8 roadway will require
about 1.2 miles of 30-foot-wide stability berm at elevation 235.0
on both sides of the embankment.

(d) About 0.7 miles of Minton Road and one 320-
foot bridge would be raised to elevation 234.0 and wave wash protec-
tion would be required on the lake side of the roadway embankment.

Irv (e) About 0.5 miles of Jackson and Webster Creek

road and two timber bridges would be raised to elevation 235.0.

(f) Recreation facilities would be affected in
that three swimming beaches would be relocated and 15 boat launch-
ing ramps would be extended 32 feet each.

£ the (5) After completion of Cooper Lake, an operating plan
for the coordinated routing of flood discharges through the two
reservoirs will be implemented. That plan was formulated toward
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uniform filling and emptying of the two flood control pools; under
the plan, the following procedures are contemplated:

(a) Wright Patman Lake flood control release rate

will be varied up to a maximum controlled release of 10,000 c.f.s.,
as required to maintain lake levels indicated by the permanent
operating rule curve in effect after Cooper Lake is built.

(b) The Cooper Lake flood control release rate is

based on the ratio of the Cooper Lake flood control pool percent
filled to the Wright Patman Lake flood control pool percent filled.
Adjustments in the release rate would be made daily. The release
rates corresponding to ratio values are as follows:

Ratio Percent Cooper Flood Control Cooper Lake
Pool Filled to Percent Wright Patman Flood Control

Flood Control Pool Filled Release, c.f.s.

0 to 0.25 0
0.25 to 0.50 750
0.50 to 0.75 1,500
0.75 to 1.00 2,250

Greater than 1.00 3,000

1
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9 SECTION 2--ENVIRONMENTAL SETTING WITHOUT THE PROJECT

2.01 GENERAL DESCRIPTION

a. Geographic location (refer to plate II-1). The Sulphur
River Basin is in northeast Texas and southwest Arkansas. The
river originates in Fannin and Hunt Counties, Texas, and flows
eastward approximately 300 miles to its confluence with the Red

River in Miller County, Arkansas. The river basin averages 25
miles in width and includes portions of Fannin, Hunt, Lamar, Delta,
Hopkins, Red River, Franklin, Morris, Titus, Bowie, and Cass Coun-
ties in Texas and Miller County, Arkansas. For the environmental
setting, the Sulphur River Basin is discussed at a regional and
project level. The basin area proper includes the 12-county area
mentioned above. In addition, evaluation of socioeconomic impact
in the region is extended to include Wood, Rains, and Camp Counties,
Texas. The project area includes that land area to be affected by
the proposed construction. This area of about 90,000 acres is
defined by the 30-year frequency flood area within the basin. It
is within the project area that the proposed project and alterna-

tives will have direct or indirect impact upon the zoological and
botanical elements. This area includes the flood plain zones of
Lamar, Delta, Hopkins, Franklin, Titus, Bowie, Morris, and Red
River Counties, Texas.

b. General description of the Sulphur River Basin

(1) Physiography. The Sulphur River Basin lies in the
northwest part of the Gulf Coastal Plain, a major geologic and
physiographic province which extends from Florida westward to

Yucatan, Mexico, and as far north as Illinois. The Coastal Plain
generally consists of an overlapping sequence of sedimentary forma-

* tions which dip gently southward to the Gulf of Mexico. The depos-
its range in age from Lower Cretaceous in the north to Pleistocene
and Holocene near the Gulf Coast. The Sulphur River drainage is
developed upon Cretaceous and Eocene age sediments that occur as
narrow bands running west to east and that dip gently southward.

(a) The valley of the Sulphur River is marked by
a well known system of normal faults called the Luling-Mexia-Talco

fault zone. The faults lie in a narrow zone averaging 5 to 10
Imiles wide and extend from Miller County, Arkansas, on the east to

near Commerce, Texas, in the west, where the fault zone swings to
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the south. The faults are not active at present and there is no
evidence of recent movements. In the subsurface these faults are
of major economic importance as they serve as traps to halt the
updip migration of petroleum and gas.

(b) Landscape features of the basin are entirely
due to the process of stream erosion and deposition. The drainage
pattern is controlled almost completely by the regional structure
of southward dipping beds. The alternating beds of differing
resistances to erosion have been shaped by stream erosion into a
series of low cuesta type ridges trending east to west. The east-
ward flowing major streams have migrated laterally southward down
the dip slopes of the beds so that the tributary streams from the
north are greatly elongated relative to those from the south.

(c) Channel bottom gradients along the natural
river are approximately 2.5 feet per mile. At this gradient, down-
ward cutting by the stream is minimum and meander development is
prominent. The gradients of channeled and realined portions of the
river have been increased to about 5.0 feet per mile. This increase
in gradient has caused some downward cutting, and a narrow trench
several feet deep marks the low water thread of the stream. Many
of the dredged streams are beginning to show some signs of lateral

cutting, but in general the dredged portions still retain artific-
ial character.

(d) The flood plains, those areas having alluvial
deposits, of the major tributaries of the Sulphur River are, in
general, from 1 to 2 miles wide. The flood plain width increases
downstream to as much as 3 to 5 miles where the stream enters the
Red River in Miller County, Arkansas.

(2) Climatic characteristics. Climate of the Sulphur
River Basin is subtropical, dominated by the influence of maritime
tropical air masses from the Gulf of Mexico. The average annual
temperature is 64 degrees F, with a low of 44 degrees F in January
and a high of 83 degrees F in July and August. The average length
of growing season (average date of last killing frost in spring to

first killing frost in fall) is about 235 days. Average annual
precipitation is 41 inches, ranging from 38 to 47 inches within the
basin. Most precipitation occurs as rain; however, snow does occur
each year and the annual average is about 3 inches. Peak precipi-
tation occurs during spring with drought conditions normally occur-
ring during August and September.
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(3) Terrestrial ecology. Three vegetational areas,

described by Gould (1975), occur within the basin: (a) Blackland
Prairies, (b) Post Oak Savannah, and (c) Pineywoods. Associated
with these vegetational areas are certain wildlife species.

(a) Blackland prairies. The Biackland Prairies
vegetational area within the basin comprises all or part of Delta,
Fannin, Franklin, Titus, Hopkins, Hunt, Lamar, and Red River Coun-
ties (Gould, 1.975). The topography is gently rolling to nearly
level with rapid surface drainage. Upland soils of the Blackland
are fairly uniform, dark-colored calcareous clays interspersed with
some gray, acid sandy boams. Bottomland soils are predominately
clayey. For the most part, this fertile area has been brought
under cultivation, although some excellent native hay meadows and a
few ranches remain.

i. Native vegetation of the Blackland
Prairies is classed as true prairie with little bluestem as a
climax dominant. Other important grasses include big bluestem,
Indiangrass, switch grass, sideoats, grama, tall dropseed, silver
bluestem, and Texas wintergrass. Under heavy grazing, Texas win-
tergrass, buffalograss, Texas grama, and smutgrass invade. Post
oak and blackjack oak also increase on the medium to light textured
soils under heavy grazing. Some excellent improved pastures have
been established on cultivated lands. These have been seeded or
sprigged in various grasses including Dallisgrass, coimmon and
coastal bermuda, and some native species.

2. The native grasslands support a variety
of wildlife species. These include moderate populations of mourn-
ing dove and bobwhite and a rather abundant supply of eastern
cottontails. Improved pastures provide rather poor wildlife habi-
tat with respect to both food and cover requirements.

(b) Post Oak Savannah. Franklin, Titus, Morris,
Fannin, Lamar, Red River, Bowie, Cass, and Hopkins Counties are
totallv or in part within the Post Oak Savannah vegetational area
(Gould, 1975). Most authorities consider this plant association as
a part of the oak-hickory or deciduous forest formation; whereas,
others class the area as a part of the true prairie association of
the grassland formation. The latter view is based on the fact that

*the inderstory vegetation is typically tall grasses, although in
reccut years brush and tree densities have increased tremendously
from the virgin cond[tion. Topography of the Post Oak Savannah is
gentlv rolling to hilly. Soils on the uplands arc light-colored,

11-



acid sandy loams or sands. Bottomland soils are light-brown to
dark-gray and acid, ranging in texture from sandy loams to clays.

1. Native vegetation includes such climax

grasses as little bluestem, Indiangrass, switchgrass, and purple-
top. The overstory is primarily post oak and blackjack oak, but
many other brush and shrub species are also common. The Post Oak
Savannah is mostly in native or improved pastures, although small
farms are common. Brush control and good management have shown
that the area is capable of producing an abundance of vegetation,
primarily tall grasses. Improved pastures are commonly seeded or
sprigged to coastal or common bermudagrass, vaseygrass, carpet-
grass, and clovers. All classes of livestock are grazed, but
cattle are the most common.

2. The additional cover provided by the
numerous trees and shrubs of this area allows for a greater diver-
sity of wildlife species than in the Blackland Prairies. Relative
densities of individual species, however, do not vary significantly.
The area supports huntable populations of mourning dove, bobwhite,
eastern cottontail, white-tailed deer, and woodcock.

(c) Pineywoods. Counties of the basin which are
totally or in part within the Pineywoods area are Titus, Morris,
Bowie, and Cass Counties in Texas and Miller County, Arkansas

(Gould, 1975). Topography is gently rolling to hilly. The soils
are mostly light colored to dark-gray acid sands or sandy loam.
The bottomland soils are loamy to clayey.

1. The area is interspersed with native
vegetation, pasture, and farmlands. Ranches are variable in size
and in type of operation; however, the principal livestock item is
cattle. The major commercial timber species are loblolly and
shortleaf pines. Many hardwoods, such as oaks, hickories, and gums
are also present in the overstory. Most ecologists consider the
pines as a subclimax or fire disclimax forest type. Grasses in the
Pineywoods mainly consist of species of bluestems, dropseeds,

paspalums, panicums, Indiangrass and others. Native legumes and
occasional shrub species also contribute to the native forage
production. Many other grasses are represented as well as extremely
complex associations of forbs and brush species. Introduction of
grasses and legumes for improved pastures have complicated the

plant successional patterns. The most important of these intro-
duced species are bermudagrass, Dallisgrass, vaseygrass, carpet-
grass, and certain legumes.
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2. Of the wide variety of wildlife in this
region, the white-tailed deer draw the most concern. Improvement
of its preferred habitat is often stressed in normal vegetation
management procedures. Deer are especially compatible with the

habitat created by prescribed burning techniques used to maintain
the pine timber stands.

c. Project area. The project area supports a mosaic of
vegetation units associated with the flood plain of the Sulphur
River. The flood plain was originally a bottomland forest of
hardwood species. Soils of the flood plain are primarily in the
Kaufman and Gladewater series. They are mostly dark-gray to black,
firm clays. Drainage ranges from moderately good to poor. This

fertile, formerly forested flood plain is presently cultivated
where drainage is satisfactory. However, in many areas the soil is
too wet for farming and much of the flood plain has been converted
to improved pastures or is grazed woodland.

2.02 GEOLOGICAL ELEMENTS

a. Introduction. The Sulphur River Basin is located along
the northwestern margin of the gulf segment of the Coastal Plain
Province. This province, a region of low relief bordering and
sloping towards the Gulf of Mexico, is a vast sedimentary basin

extending from Florida to Texas, and southward to the Yucatan
Peninsula in Mexico. The exposed rocks, deposited in marine and
nonmarine environments, range in age from Lower Cretaceous to

Holocene. North of the study area in Arkansas and Oklahoma, the
Gulf Coastal Province is bounded by the Ouachita Mountains, a

stable region established during the Ouachita Orogeny. Two struc-
tural features more closely associated to the project area are the
Sabine Uplift and the East Texas Syncline (plate TI-2). These
features dominate the regional structure in northeast Texas. The
Sabine Uplift, with its center located in Caddo Parish in northwest
Louisiana, is a dome approximately 80 miles long and 65 miles wide.
Originally, the center of uplift occurred in east Texas, but shifted
to its present position in the Cretaceous Period. Oldest strata
exposed on the flanks of the dome are Midwayan sediments. The
other structural feature, the East Texas Syncline, is a large
negative feature that has received more than the normal amount of
sediment accumulation since the Gulf Coastal Province came into

existence. Structural maps reveal evidence of progressive growth,
in both time and space, since at least early Jurassic. The northern

and western portions of the syncline are controlled by and follow,
generally, the trends of the Ouachita fold belt in the subsurface
and adjacent Ouachita Mountains (Murray, 1961, pp. 123-125).
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Stratigraphic studies indicate between 10,000 and 15,000 feet of
Cretaceois and younger sediments have been deposited in the Sulphur
River Basin portion of the East Texas Syncline. The strata in the
project area dip southward at rates of slope ranging from 50 to 80
feet per mile, except where locally steepened or flattened by local
structures. The southward dip direction and the southward decrease
in the amount of dip indicates that a gradual but fairly uniform
downwarping to the south concurrent with deposition has taken place
since at least the early part of the Cretaceous period (Kolb, et
al., 1958). Since Claiborne time, no marine deposition has occurred

in the syncline proper.

b. Physiography and geomorphology

(1) General description. The proposed damsite and
study area is situated near the northwestern margin of the Gulf
Coastal Plain. Sediments within the area are separated into
distinct physiographic units based on topographic position and
origin or mode of deposition (see plate 11-3). These units are the
Cretaceous-Tertiary Uplands, the Pleistocene Terraces, and the
Holocene Alluvial Plain.

(a) The Cretaceous-Tertiary Uplands are composed
of beds of varying lithologies that support persistent topographic
ridges and valleys trending generally northeast-southwest. The
erosional contact between the Cretaceous and Tertiary deposits lies
beneath the South Sulphur River flood plain. The damsite itself
lies across the line that delimits these two major geologic periods
on the surface, the contact occurring at shallow depths beneath the
south abutment. Younger deposits are found towards the southeast
with progressively older deposits occurring towards the northwest
(see plate 11-3).

(b) The Pleistocene Terraces are discontinuous,
high level flood plain deposits, especially well developed along
the northern margin of the main stream valleys in the area. These
deposits were formed by streams in the Pleistocene Epoch, with
gradients and load capacity much greater than the present-day
streams. At the damsite, the terrace deposits underlie the nor-

thern embankment and form the north abutment. The terrace sedi-
ments, at least in this area, consist mainly of clay with minor
amounts of silt and silty sand with a slight tendency toward coar-
sening of the deposit at the base, but sand and gravel are seldom
encountered.
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(c) The Holocene Alluvial Plain of the South
Sulphur River varies in width from 1 to 2 miles. At the damsite,

A 7the alluvial deposits fill a valley entrenched chiefly into the
Kincaid Formation. The Recent alluvium can be divided into a
topstratum composed almost entirely of fat clay and a substratum
consisting of lean clay, silt, and silty sand and clay sand.
Gravel is occasionally found at the base of the unit.

(2) Elevations and relief. The highest elevations of

the Sulphur River Basin occur in the headwater area to the west of
the damsite. Topographic relief in the basin ranges from an eleva-
tion of about 759 feet above sea level in the Honey Grove-Bonham
area to a low of about 190 feet above sea level at the confluence
of the Sulphur and Red Rivers in Arkansas. Local relief is usually
no more than 50 to 100 feet in a distance of several miles. In the
immediate vicinity of the dam, elevations of the South Sulphur

River flood plain vary between 395 to 405 feet m.s.l. The terrace
surface rises northward from an elevation of 405 feet m.s.l. at the

borders of the flood plain and merges with the Cretaceous uplands
north of the town of Cooper at an elevation of approximately 470

feet above sea level.

(3) Geomorphology. The surface features of the Sul-

phur River Basin result entirely from the processes of stream
deposition, land surface uplift, and erosion. No evidence of

glaciation, vulcanism, or wind-formed geographic features has been
noted.

(a) The drainage pattern of the basin is con-
trolled by the regional structure of the southward dipping beds.
Alternating beds of differing resistance to erosion have been

shaped by stream action into a series of low ridges trending east-
west. The eastward flowing major streams have migrated laterally
southward down the dip slopes of the beds, such that tributary

streams from the north are elongated in comparison with tributaries
from the south. For example, the divide between the Red River and

* the North Sulphur River lies 10 to 15 miles north of the North
Sulphur River, but the divide between the North Sulphur River and
the Middle Sulphur River is only 2 to 4 miles south of the North
Sulphur River. Rates of slope in the north drainage area of the
North and Middle Sulphur Rivers average 10 to 15 feet per mile, but
rates of slope in the south drainage area of these same streams are
30 to 50 feet per mile. These figures are typical of the upper
half of the Sulphur River system. In the lower half, the rates of

slope are even less, ranging from 5 to 10 feet per mile on the
south drainage area (East Texas State University, 1971, pp. 94-95).
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In this region, the trace of the erosional contact between the
Cretaceous and Tertiary strata lies close to the southern edge of
the South Sulphur River flood plain. The site of the dam itself
crosses the surface contact of these two major geologic systems
(see plate 11-3). The geologic section in the area is obscured and
complicated by the extreme structural dislocations along the Luling-
Mexia-Talco fault system. This series of major faults is subpara-
llel to the trend of the Cretaceous-Tertiary contact through north-
eastern Texas (see plate 11-2). Several faults pass through or
near to the proposed site (see plate 11-3).

(b) The watershed of the South Sulphur River has
a total area of 476 square miles above the proposed damsite and has
a linear westerly extent of about 38 miles. This watershed con-
sists of the combined drainage systems of the Middle Sulphur River
and the South Sulphur River. Above their confluence, the drainage

basin of the Middle Sulphur River is 133 square miles, and that of
the South Sulphur River is 208 square miles. Between their junc-
ture and the damsite, there is a drainage area of 135 square miles.
The Middle Sulphur River rises in Fannin County near the Fannin-
Hunt county line at an elevation of about 680 feet above mean sea
level and it flows to the south and eastward until it joins the
South Sulphur River. The South Sulphur River rises farther west in
Fannin County about 10 miles south of the town of Bonham at an
elevation of about 710 feet and flows in an easterly direction to

the damsite which is situated at river mile 23.2 on the South

Sulphur River (Forrest and Cotton, 1967, p. IV-l).

(c) The flood plains of the major branches of the

Sulphur River are generally less than 2 miles wide. Normal floods
do not inundate this area entirely but exceptional or record floods
will. The width of the flood plain increases downstream to as much
as 3 to 5 miles as the stream approaches the Red River in Miller
County, Arkansas. In general, the drainage basin of the Sulphur
River has become adjusted to the regional geology and may be con-
sidered to be in the late mature or early old age stage of devel-
opment.

c. Structural geology. The surface rocks in the Sulphur
River Basin lie in the northern part of a large regional structure
termed the East Texas Syncline (see plate 11-2). The beds dip to
the south at rates of from 50 to 80 feet per mile. Only in limited
areas does reversal of the regional dip occur. In the western part
of the area, the regional east-west strike of the beds changes to

the south or southwestward. The valley of the Sulphur River lies
within one of the most intensely faulted areas in the Gulf Coastal
Plain. The most prominent structures include the Luling-Mexia-Talco
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fault zone, a narrow, well known system of normal faults, 5 to 10
miles wide, extending from Miller County, Arkansas, on the east to
the vicinity of Commerce, Texas, on the west (see plate 11-2).
Near that point, the general trend of this fault zone changes,
bending to the south and continuing for several hundred miles.
Individual faults are rarely more than 15 to 25 miles long and
within this narrow zone they intersect in an intricate pattern.
The average vertical displacement along the faults is small, com-
monly less than 100 feet. The surface evidence of the faults is
somewhat obscure, limited to visible linear changes in soil pat-
terns and rarely offsets the outcrops (ETSU, 1971, page 92). In
the subsurface, these faults are of major economic importance as
they entrap petroleum and natural gas by stopping its updip migra-
tion. Faults increase in dimension with depth and, in some areas,

have vertical displacement of several hundred feet at deeper hori-
zons. These faults are no longer active, and no evidence of recent
movement is recorded. The faulting is connected with long-term
subsidence throughout the Gulf Coastal Plain, and is localized
along the hinge line which separated the deepening Gulf of Mexico
from the more stable continental shelf to the north. Although salt

domes typically are associated with major faults in the coastal
plain, no such structures are known within the river basin. How-
ever, salt structures do occur only a short distance to the south
of this area, near Tyler in Smith County.

d. (;eo logic formations

(1) Reional surface geology of the Sulphur River
iI sin. The exposed rocks of the Sulphur River Basin consist of a
series ot genLly southward dipping layers of chiefly marine rocks.

In the northern half of the basin, the rocks are Upper Cretaceous
in age, and tile rocks in the southern half of the area are Lower
Focene in age. The general strike of the outcrops is east-west
with a southwest-northeast trend in the western part of the basin.
Good exposures are not common. The less resistant layers are
generally soil covered; however, along road cuts and some of the
streams, particularly in the western half of the basin where more
resistant rocks occur, good outcrops are available.

S(2) Surface str~iigahy . The various formations

which crop out in the Sulphur River Basin are listed and described
in stratigraphic order, north to south, in order of age from older
to younger (see tables 11-1 and 11-2). Recognition and correlation
of these formations is based primarily upon tile contained micro-
fossils. The index microfossils and other common species which are
indicative of the geologic formations below are listed in appendix
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F I 0 RMAT 1o0N
SYSTEM SERIES GROUP Northeast Texas jSouthwest Arkansas

Alluvium ]

.OLO.. (Flood Plain Deposits)

PLE!STO- TerraFluviatile Terrace DepositsLE T e s(Terrace 1-5) (Undivided)

Sparta Sand I

Weche: I

> EOCENE Claiborne
CaQueen City Sand I Undifferentiated

Reklaw 1

Carrizo

Wilcox Undifferentiated I Undifferentiated

PALEO- Wills Point Undifferentiated
CENE Midway Kincaid

Kemp Arkadeiphia

Corsicana Marl Marl

Navarro ----- '-- -

Nacatoch Sand kNacatoch Sand

Ntviandville Marl Saratoga Chalk

" Upper Marlb rook Marl
~Taylor r

o Taylor Marl Wolfe City - Annona Chalk

:. 0 Lower IM Ozan

Gober Tongue 5
~~Aus tin -

P I !!rewns town Marl

, Austin Chalk f •
I Blossom Sand I

I 'I

I Bonham Marl Tokio Sand

-ctor Tongue

Generalized Stratigraphic Column for Surface Geologic Formations

in the Sulphur River Basin - Northeast T.!xas and Southwest Arkansas
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SYTEM SERIES GROUP Northeast Texas ISouthwest Arkansas

_ I
0 0 Eagle Ford Undifferentiated Undifferentiated

Woodbine Undifferentiated I Undifferentiated

South Tyler
Maness I
Buda I Undifferentiated

Washita Grayson
o Georgetown Subgroup

-< Kiamichi i

Fredricksburg Goodland-Comanche Peak | Undifferentiated
Walnut

C- 1acy I
~11 Rusk

9Rodessa
0 James

TPine Island I Undifferentiated
Trinity Silgo I

Hosston

Schuler
Cotton Valley Bossier Undifferentiated

UI

Haynesville
Smackover

Louark Morphlet I Undifferentiated

Ai Louann

Louann Werner I Absent

---

Generalized Stratigraphic Column for Subsurface Geologic
Formations in the Sulphur River Basin - Northeast Texas
and Southwest Arkansas
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A, which is now on file at the New Orleans District; these fossils
are foraminifera (microscopic protozoans) unless otherwise indicated.

(a) Cretaceous rocks

1. Bonham Marl. Exposed north of Paris;
consists of clay and marl with sand content minor but increasing
eastward; average thickness 375-530 feet. Marine origin.

2. Blossom Sand. Sandstone, nonresistant,
with some thin beds of clay; average thickness 100-200 feet increas-
ing to the east. Marine origin.

3. Brownstown Marl. Marl and clay; thick-
ness 80-175 feet increasing to the east. Marine origin.

4. Gober Chalk. Chalky, nonresistant
limestone; in upper 10 feet a resistant bed, the Roxton Limestone,
is present; total thickness of the Gober chalk 300 feet, but it
thinb and disappears to the east in the vicinity of Detroit, Texas.
Marine origin.

5. Ozan Formation. Clay with some sand;
400-425 feet thick. In the vicinity of Clarksville the Ozan is
grouped with the Annona Chalk. Marine origin.

6. Annona Chalk. Thick-bedded chalk, 450
feet thick near Clarksville; thins to the west, merging with the
Ozan and Pecan Gap Chalk. Marine origin.

7. Wolfe City Sand. Sand, nonresistant,
with some sandy marl; thins to the east and disappears near Deport;
thickness in the west 120 feet. Marine origin.

8. Pecan Gap Chalk. Weathers white, mainly
nonresistant with some thin resistant layers; thickness 120 feet

-' near the town of Pecan Gap but in the vicinity of Clarksville it is
not separated from the Annona Chalk. Marine origin.

9. Marlbrook Marl. Soft clayey marl, thick-
ness 150-450 feet; thins to east. Marine origin.

10. Neylandville Formation. Clay, some
sandy layers, thickness 75 feet and present only in the western

*part of the basin. Marine origin.
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11. Navarro Group. Mostly clay with
increasing amounts of sand in the lower part, thickness 500-750

f feet. Two members are recognized in the western part of the area,
the Nacatoch Sand at the base, 200 feet thick, and the Kemp Clay
at the top, 250-300 feet thick. Eastward, the Corsicana Clay is
present between these two units. The Navarro Group is the youngest

Cretaceous in the region. Marine origin.

(b) Eocene Rocks

1. Midway Group. Chiefly clay with a few

thin beds of limestone; thickness from 500-600 feet. Two forma-
tions are mapped west of Sulphur Springs; these are the Kincaid
Formation, clay with some thin limestones, thickness 150 feet; and,
Wills Point Formation, clay with some thin beds of lignite, thick-
ness 450 feet. Mixed marine and nonmarine origin.

2. Wilcox Group. Silty, sandy clay, thin
local beds of lignite; abundant plant fossils; thickness 700 feet.
Mixed marine and nonmarine origin.

3. Claiborne Group. This is the youngest

Eocene strata exposed in the Sulphur River Basin. Only the Reklaw
Formation and the Queen City Formation are found in the easternmost

part of the drainage area. The Reklaw is sand and clay, about 50
feet in thickness. The Queen City consists of sandstone and thin
beds of clay, with a total thickness of about 100-300 feet. Mixed
marine and nonmarine origin.

(c) Quaternary Deposits. Fluviatile terrace
deposits of Pleistocene age are present in places adjacent to the

flood plain of the South Sulphur River. The Holocene flood plain
deposits are principally silts and clays and the widths of the

flood plain are generally fror one-half mile to 3 miles wide. The
thickness of the Holocene deposits ranges from only a few feet to a
maximum of about 35 feet. These deposits have accumulated since

the last stage of the Pleistocene.

(3) Subsurface geology of the Sulphur River Basin.
Many thousands of feet of sedimentary rocks lie beneath the Sulphur
River Basin. Southward dipping beds of both Upper Cretaceous and
Lower Cretaceous age crop out north of the area, extending into

southern Oklahoma and southwestern Arkansas. To the north, the

total thickness of these exposed beds is as much as 2,500 feet.

The strata are thicker in the subsurface, the older deposits (of
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Jurassic age) are present at depths ranging from 8,000 to 10,000
feet below the surface (ETSU, 1971, page 90).

(a) The subsurface rocks of Upper Cretaceous age
are chiefly shales and sandstones. The Woodbine Sandstone may be
oil bearing in part of the area. Lower Cretaceous rocks include
shales, thin beds of limestone, and beds of sandstone. The basal
sandstones of the Lower Cretaceous, the Paluxy and Glen Rose, yield
oil in several oilfields in the Sulphur River Basin.

(b) Beneath the Lower Cretaceous beds lies a
thick wedge of shales, sandstones, and limestones of Jurassic age.
These rocks are not exposed on the surface anywhere in the Gulf
Coast region but have been penetrated by oil wells in Texas, Ark-
ansas, Louisiana, and eastward to Florida. The Smackover Limestone
of Jurassic age produces in several fields in the Sulphur River
Basin at depths from 8,000 to 10,000 feet (ETSU, 1971, page 91).
The probable northern limit of production from these deeper beds is
very close to the general course of the Sulphur River. The fields
are usually small, five to 10 wells, and the oil is trapped by
faults which provide a barrier to updip migration. Most of the
known fault traps have been tested in the area, and it is probable
that no new major fields will be found in the future although
additional small fields are likely to be discovered. There is
significant potential for discovery of stratigraphic traps, though,
to date, such features have been relatively unimportant. The
Smackover and other formations contain layers of anhydrite and
gypsum, and the oil and gas from these formations have a high
sulphur content. In fact, some wells recover sulphur from the gas
with a monetary value almost as high as that of the hydrocarbons.

(4) Local geology - proposed site of Cooper Dam. The
proposed site is located within an area of gently rolling terrain
with elevations of approximately 600 feet in the uplands, descend-
ing to 450 feet or less in the level areas, ultimately reaching
about 400 feet on the flood plain at the proposed site. Three
distinct physiographic units are recognizable: (a) the Cretaceous-
Tertiary uplands, (b) the Pleistocene terraces, and (c) the Holo-
cene alluvial plain of the South Sulphur River.

(a) The south abutment of the dam is to be located
in a dissected hilly area underlain by relatively indurated sedi-
ments of Tertiary age (see plate 11-3). The north abutment is to
be positioned on a gently sloping terrace surface, which rises
northward from an elevation near 405 feet at the edge of the flood
plain and merges with the Cretaceous uplands north of Cooper. This
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surface is dissected by the tributaries of the South Sulphur River.

The north abutment is situated between Doctors Creek and Big Creek,
two of these tributaries. The width of the alluvial plain at the
proposed site is about 5,900 feet, widening downstream (Forrest and
Cotton, 1967, page VIII-3).

(b) The sediments underlying the proposed site
include the Marlbrook, Neylandville, and Kemp formations (Creta-
ceous age); Kincaid Formation (Tertiary age); Pleistocene terrace
deposits; and Holocene alluvium. The Pleistocene and Recent
(Holocene) sediments are shallow, superficial deposits which
locally overlie the older strata along well established drainage-
ways (see plates 11-2 and 11-3).

(c) Several faults of major proportions have

displaced the strata in the damsite area. Some pass through or
near the damsite itself (see plate 11-3). The exact position and
extent of these faults has been determined by detailed surface
study, aided by inspection of samples from borings including the
use of the microfaunal analysis of the sample for correlation
purposes.

e. Economic geology. The major mineral resources in the

Sulphur River area are petroleum and its associated products.
About 25 to 30 producing oil and gas fields are situated within the

drainage basin. Some consist of no more than two or three wells
producing from a single interval, but one field has several hundred
productive wells, and others produce from several different depths.
The total value of the petroleum and gas produced in the area has
reached several hundred million dollars. Individual wells have
produced several million dollars worth of oil, gas distillate, or
sulphur in a period of a few years. As mentioned previously, most
of the production is localized along the Luling-Mexia-Talco fault

zone, and prospects for future production and new discoveries are
limited. The reported production of hydrocarbons in Hopkins and
Delta Counties for the years 1968-1972 is summarized on the follow-
ing pages (Texas Railroad Commission, 1973):

(1) Sand and gravel deposits provide an important

commercial mineral resource in the area. These deposits generally
are found in the Pleistocene terraces and along the river and small
streams of the area. The deposits which are local in nature are

usually less than 25 feet thick and are extremely variable in

composition within short distances (Fisher, 1965, page 320). All
7 deposits contain unwanted or deleterious materials, such as soft or

highly weathered rock fragments, mud and clay balls, disseminated
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PRODUCTION BY FIELD FOR HOPKINS COUNTY 1968-1972

GAS WELL GAS CONDENSATE CRUDE OIL CASINCHEAD GAS
YEAR MCF BBLS BBLS MCF

BIRTHRIGHT FIELD (PALUXY)*

1968 0 0 0 0
1969 0 0 0 0
1970 0 0 0 0
1971 0 0 0 0
1972 0 0 0 0

BIRTHRIGHT FIELD (SMACKOVER)*

1968 0 0 320,834 994,108
1969 0 0 431,790 1,395,089
1970 0 0 172,566 609,801
1971 0 0 293,503 1,352,958
1972 0 0 336,288 1,991,958

BRANTLEY JACKSON FIELD (SMACKOVER)*

1968 0 0 378,438 314,498
1969 0 0 500,882 497,517
1970 0 0 680,829 615,140
1971 0 0 693,847 707,793
1972 0 0 772,703 582,753

COMD FIELD

1968 0 0 37,996 93
1969 0 0 31,087 78
1970 0 0 32,684 91
1971 0 0 30,816 101
1972 0 0 28,237 93

COMO FIELD (GLOYD)*

1968 398,648 13,591 206 465
1969 258,805 10,641 0 0
1)70 189,669 9,180 0 0
1971 113,337 5,829 0 0
1972 100,500 5,128 0 0

*Name of Producing Interval
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GAS WELL GAS CONDENSATE CRUDE OIL CASINGHEAD GAS
YEAR MCF BBLS BBLS MCF

f COMO FIELD (MORRIS SAND)*

1968 0 0 0 0
1969 0 0 0 0
1970 Field Name Changed to Como (Rodessa, Lo Hill)

COMO FIELD (RODESSA LO HILL)*

1968 0 0 5,173 8,251
1969 0 2,643 4,983
1970 0 0 3,090 5,292
1971 0 0 2,268 5,270
1972 0 0 2,114 3,794

COMO FIELD (RODESSA UPPER HILL)*

1968 13,198 0 0 0
1969 0 0 0 0
1970 0 0 0 0
1971 0 0 0 0
1972 0 0 0 0

COMD FIELD (SMACKOVER)*

1968 10,898,688 0 0 0
1969 7,866,207 0 0 0
1970 6,155,748 0 0 0
1971 6,057,336 0 0 0
1972 5,212,844 0 0 0

COMO FIELD (SUB-CLARKSVILLE)*

1968 0 0 51,562 1,129
1969 0 0 40,913 80
1970 0 0 42,816 45
1971 0 0 34,581 91
1972 0 0 33,934 84

MITCHELL CREEK FIELD

1968 0 0 13,445 24
1969 0 0 0 0
1970 0 0 1,755 14
1971 0 0 9,321 24

*Name of Producing Interval.
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GAS WELL GAS CONDENSATE CRUDE OIL CASINGIEAD GAS

YEAR MCF BBLS BBLS MCF

NELTA FIELD (SMACKOVER)*

1968 0 0 0 0
1969 22,442 1,301 0 0
1970 997,530 58,391 0 0
1971 3,053,318 144,932 0 0
1972 3,949,108 147,054 0 0

PICKTON FIELD

1968 0 0 29,408 650,475
1969 0 0 19,690 240,182
1970 0 0 0 0

PICKTON FIELD (BACON LIME)*

1968 2,289,454 10,735 0 0
1969 1,370,767 6,246 0 0
1970 0 0 0 0
1971 0 0 u 0
1972 0 0 0 0

PICKTON FIELD (PINE ISLAND)*

1968 0 0 15,275 12,035
1969 0 0 11,751 8,574
1970 0 0 9,750 8,163
1971 0 0 8,594 8,106
1972 0 0 7,618 7,361

REILLY SPRINGS FIELD (COKER)*

1968 0 0 4,803 24
L969 0 0 4,408 24
1970 0 0 3,828 24
1971 0 0 3,776 24
1972 0 0 3,687 24

$1 REILLY SPRINGS FIELD (SMACKOVER)*

1968 0 0 181,570 271,024
1969 0 0 207,171 327,060
1970 0 0 160,528 264,101
1971 0 0 99,754 156,902
1972 0 0 57,353 192,487

*Name of Producing Interval.
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GAS WELL GAS CONDENSATE CRUDE OIL CASINGHqEAD GAS
YEAR MCF BBLS BBLS MCF

9 SULPHUR BLUFF FIELD

1968 0 0 480,162 1,427
1969 0 0 406,843 1,353
1970 0 0 367,571 1,389
1971 0 0 319,437 1,598

1972 0 0 278,332 1,548

SULPHUR BLUFF FIELD (SMACKOVER)*

1968 292,923 10,586 0 0
1969 6 7 0 0
1970 0 0 0 0
1971 0 0 0 0
1972 0 0 0 0

SUMMARY OF PRODUCTION FOR 1968-1972 FOR DELTA AND HOPKINS COUNTIES

YEAR GAS WELL GAS CONDENSATE CRUDE OIL CASING{EAD GAS

MCF BBLS BBLS MCF

DELTA COUNTY
1968-1972 NO PRODUCTION IN THIS PERIOD OF TIME

HOPKINS COUNTY

1968 13,599,988 10,735 1,140,434 2,253,529
1969 9,518,227 18,195 1,255,475 2,473,665

1970 7,342,947 67,571 1,638,932 1,588,102
1971 9,223,991 150,761 1,780,820 2,408,026

1972 9,262,452 152,182 1,820,754 3,077,547

*Name of Producing Interval.
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clay or clay-coated particles, lignite, and other organic materials.
Numerous small pits are located throughout the area. The largest
and most productive area occurs in Bowie County, Texas, and in
Miller County, Arkansas.

(2) No other major mineral resources are known in the
area. Some rock quarries in the limestone beds of the northern
part of the area furnish Iccal sources of concrete aggregate and

rough building stone. Some thin seams of lignitic coal usually
found in Wilcox deposits may occur in the eastern part of the
drainage area but are not of any major value.

f. Ground water. Ground water is the major source of the
water used for domestic consumption and industrial purposes within
the Sulphur River Basin. Of the annual precipitation falling in
the area, about one quarter (10 to 11 inches) reaches the streams
as runoff. The remaining three quarters are lost through evapora-
tion, assimilated or respired in plant growth, or stored in sub-
surface aquifers. High stream flows are recorded in April and May,

low flows in July and August.

(1) The depth to the ground water surface at nineteen
localities in the Morris-Titus county area has been reported (ETSU,
1971). The average ground water level lies about 265 feet above
mean sea level. The major sources of water are sandstones and
unconsolidated sands ranging in age from Lower Cretaceous to Holo-
cene. The yield of the aquifers varies with the thickness of the
sands or sandstones, their permeability, their use, and the rate of
recharge. Rock deformation also mi.y affect water production by
creating or blocking passages for flow of water through the aqui-
fers. The principal aquifers (see table 11-3) include the Paluxy,
Woodbine, Blossom, and Nacatoch sandstones (Cretaceous age); Wil-
cox, Carrizo, Reklaw, and Queen City Formations (Tertiary age); and
alluvial sands and gravels (Holocene age). Descriptions of these
aquifers are presented in table 11-3. The principal sources of
fresh ground water in the study area are the formations of Tertiary
age as listed above. These formations have similar hydrologic
properties and are probably interconnected hydraulically. They
function as a single aquifer, ranging in thickness from zero to
about 1,200 feet and are generally known as the "Cypress Aquifer"

(Broom, 1965, page 2).

(2) Sand comprises about half the volume of the aqui-
fer, and the remainder is chieflv shale, clay, and silt with numer-
ous lenses or beds of lignite Ise sediments generally contain
some iron bearing minerals with -ds, lenses, and nodules of
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limonite common at or near the surface. Due to these iron minerals,

the water in the aquifer, occurring between a depth of 60 to 160
feet, has a high concentration of iron. The water above and below
this zone contains little or no iron. The water below 160 feet is
slightly alkaline.

(3) Pumping tests were performed in 18 wells tapping

the Cypress aquifer in Camp, Franklin, Morris, Gregg, and Upshur
Counties to determine the ability of the aquifer to transmit or
store water (Broom, 1969, page 14 and Broom, 1965, page 27). The

coefficient of transmissibility indicated by the data collected
ranged from 170 to 11,000 gallons per day (gpd) per foot, a dis-
charge rate ranging from 25 to over 800 gallons per minute (gpm),
and specific capacities ranging from 0.4 to 15.5 gpm per foot of
drawdown. The coefficient of storage obtained from three tests
were 0.00006 and 0.00015. These values are within the range gen-
erally attributable to artesian conditions. Since none of the
wells fully penetrated the aquifer, the results of tests generally
gave values that are less than those values which would have been
obtained from wells penetrating the entire aquifer.

(4) As indicated in table 11-3, the quality of water
from the Cretaceous aquifers is variable with a tendency to be
saline or slightly saline. The quality of ground water within the
alluvial deposits is variable and usually the quantity is small.

g. Unusual geologic features. The rocks of the Sulphur

River Basin contain many marine invertebrate fossils. The strata
of Eocene Age contain many large marine invertebrate fossils as
well as microscopic forms. The fossil shells are more common in
the limestones and marls. Fossil plants also have been found in
some of the Eocene beds.

(I) In several localities in the region, remains of
elephant tusks, skulls, and teeth have been found in the flood
plains of the rivers. These animals lived in this region during

the last stages of the Pleistocene glacial epoch, perhaps no more
than 10,000 years ago.

(2) Archeologists have collected artifacts that indi-
cate man has occupied or traversed the Sulphur River Basin since
the last stages of the Pleistocene Epoch (ETSU, 1971, pages 50-84).
Numerous sites have been located along the edge of the lowest

4 Pleistocene terrace and on knolls in the alluvial flood plain. The
terrace provided a habitat located just above high water and flood
levels within easy access to water. Artifacts found in these sites
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indicate that gravels from the upland terraces provided the raw
materials for tools (ETSU, 1971, page 84).

t (3) No destructive earthquakes have occurred in his-
toric time in the Sulphur River Basin. Several earthquakes of
moderate intensity have been recorded in the area in the past 50
years, but this does not indicate evidence of recent movement along
the Luling-Mexia-Talco Fault Zone. The probability of several
damaging earthquakes or even minor shocks in the Sulphur River area
is considered to be very low. The region is a very stable seismic
area (ETSU, 1971, page 98).

2.03 HYDROLOGIC ELEMENTS

a. General hydrology of total study area. The Sulphur
River drainage basin is an elongated east to west oriented area,
approximately 150 miles in length from its confluence with the Red
River in Miller County, Arkansas, to the headwaters near Leonard,
in Fannin County, Texas. The basin has a maximum width of 45 miles

between Blossom, Texas, on the north and Pickton, Texas, on the
south. It will average about 25 miles in width, thus draining an

area of approximately 3,700 square miles. North and east of the
basin the drainage is into the Red River, to the west the drainage
is into the Trinity River, and to the southwest the drainage is

into the Sabine River. The main stem of the Sulphur River divides
at the five corner meeting of Franklin, Red River, Hopkins, Lamar,
and Delta Counties into the North Sulphur and South Sulphur Rivers.
Two sizeable tributaries join the Sulphur River, Cuthand Creek from
the north, and White Oak Bayou from the south. Both of these

creeks enter the river about midway of its course. Many smaller
creeks are also tributary to the Sulphur River and its main tribu-
taries.

b. Hydrology of project area. The proposed Cooper damsite,
located on the South Sulphur River at mile 23.2, would control
runoff from a drainage area of 476 square miles, about 73 percent

• of the total South Sulphur River watershed. The damsite is located

in the northeastern part of the State of Texas in Delta and Hopkins
Counties, about 15 miles upstream from the confluence of the North
and South Sulphur Rivers. The watershed extends in a westerly

*direction from the damsite for a distance of about 38 miles.

(1) Major tributaries. The watershed has two princi-
pal drainage systems, the Middle and the South Sulphur Rivers.

* Above their confluence, the Middle Sulphur River has a drainage
area of 133 square miles and the South Sulphur River, 208 square
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miles. Between that confluence and the damsite is a drainage area

of 135 square miles.

(a) The Middle Sulphur River rises in Fannin
County near the Fannin and Hunt county line at an elevation of 680
feet above mean sea level (m.s.l.) and flows in a southeasterly
direction for about 35 miles, where it joins the South Sulphur
River. The South Sulphur River also rises in Fannin County west of
the headwaters of the Middle Sulphur River, about 10 miles south of

Bonham, Texas, at an elevation of about 710 feet, m.s.l. The South
Sulphur River flows in a southeasterly direction for about 22 miles
and thence in a northeasterly direction to the damsite.

(b) The Sulphur River, formed from the confluence
of the North and South Sulphur Rivers, flows easterly, following a
meandering course for about 153 miles, into Wright Patman Lake.

Wright Patman Lake controls a drainage area of about 3,400 square
miles, has a conservation storage of 145,300 acre-feet and a flood
control storage of 2,509,000 acre-feet. The major tributaries of

the Sulphur River are the South Sulphur River (650 square miles),
North Sulphur (438 square miles), Mustang Creek (65 square miles),

Cuthand Creek (374 square miles), and White Oak Bayou (773 square
miles). The North and South Sulphur Rivers join to form the Sul-

phur River at mile 197.3. Mustang Creek enters at mile 177.2,
Cuthand Creek at mile 145.8 and White Oak Bayou at mile 107.4 on

the Sulphur River.

(2) Channel characteristics. Stream bed elevations

vary from approximately 710 feet m.s.l. in the western headwater
section of the South Sulphur River drainage area to 386 feet m.s.l.

at the Cooper Dam site and 190 feet m.s.l. at Wright Patman Dam.
The average stream slope above Cooper Dam site is 4.6 feet per
mile. The slopes of the North and South Sulphur Rivers above their
confluence vary from 1.3 to 5 feet per mile. The Sulphur River has
a slope of approximately 1.2 feet per mile from the confluence of

the North and South Sulphur Rivers to mile 122 and 0.5 feet per
mile from there to Wright Patman Dam. The channel capacity of the

"VI South Sulphur River in the vicinity of the Cooper Dam site is 2,200
cubic feet per second (c.f.s.). Channel capacities of the North
Sulphur and Sulphur Rivers at selected gaging locations are 40,000

c.f.s. near Cooper (mile 14.3) on the North Sulphur, 5,880 c.f.s.
near Hagansport (mile 187.7), 4,500 c.f.s. near Talco (mile 173.4)

and 4,800 c.f.s. near Darden (mile 104.7) on the Sulphur River.

(3) Sediment. The South Sulphur River discharges

approximately 140 acre-feet of sediment into the Sulphur River each
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year. This estimate is based on suspended sediment data taken near
Cooper, Texas, and an annual flow of 275,300 acre-feet. The Sulphur
River carries approximately 1,360 acre-feet of sediment a year into
Wright Patman Lake, based on data taken near Darden, Texas, and an

annual flow of 1,670,000 acre-feet.

(4) Water quality

(a) General. Chemical properties of the surface

flow are affected by the soils characteristics of the area, pat-
terns and characteristics of streamflow, and the activities of man.
In time of high flow the increased surface runoff tends to dilute

the reappearing ground water which could be mineral enriched. At
such times the water normally remains of high quality, aside from
the increased sediment load. During low flow the ground water
could be reentering the surface water which results in higher
concentration of dissolved solids. This can result in the degra-
dation of water quality. In most streams where the flow is not
modified by upstream reservoirs, the dissolved mineral constituents

vary inversely with the stage of the stream. This relationship is
generally applicable to the Sulphur River. Table G-1 (appendix G)
is a summary of the water quality recorded at the gaging station on

the South Sulphur River near Cooper, Texas. In order to simplify
the table, only the average concentration of the substance is
recorded for each water year. Table G-2 (appendix G) is a summary
of the possible sources for the various substances which were found
in the water. The significance of the presence of each impurity is
also outlined in that table. One final measure of the quality of
the surface water is its ability to support life. Table G-3 (appen-
dix G) gives the results of 2 years of sampling by the Texas Water
Development Board for biochemical oxygen demand, dissolved oxygen,

and pesticides. The Texas data network for measuring these quanti-
ties was established in January 1968 (Texas Water Development
Board, 1968). Biochemical oxygen demand (BOD) is an indicator of
the amount of oxygen required by aerobic bacteria while stabilizing
decomposable organic matter. Dissolved oxygen (DO) is the amount
of oxygen dissolved in water and is one of the most important

indicators of the biological, chemical, and sanitary quality of the
water.

(b) Water uses and wastewater discharges. Water
in the Sulphur River above Wright Patman Lake, including the North,
Middle, and South Sulphur Rivers is known to be used for noncontact
recreation, propagation of fish and wildlife, domestic raw water
supply, and irrigation. Water for these purposes meets the criteria
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revised by the Texas Water Quality Board in February 1976. Specific
water quality standards for the Sulphur River, proposed by the
Texas Water Quality Board (Texas Water Quality Board, 1973) are as
follows:

Cl Average not to exceed 100 mg/l
S04 Average not to exceed 100 mg/l
TDS Average not to exceed 500 mg/l
DO >5.0 mg/l

pH range 6.0 - 8.0
Fecal Coliform 2000/100 ml
Temperature maximum 930 F

maximum difference 50 F rise over
ambient

Known wastewater discharges in the North, Middle, South, and Sulphur
River drainages are listed in table G-4 (appendix G). All the
industries shown were issued permits from the Corps of Engineers
under the Refuse Act Permit Program (RAPP). Although treatment is
provided in practically all cases, pollutants in discharges from
industries could be indicative of the types carried in the water
and/or deposited in the sediments above Lake Wright Patman.

(c) Water quality and sediment data

1. Water quality data collected by the
Corps of Engineers during November 1974 are exhibited in table G-5
(appendix G) and are used to characterize the upstream surface
runoff. The locations of the stations follow:

Station Location

16060 South Sulphur River near Commerce, Texas
16090 Middle Sulphur River at Commerce, Texas
16110 Middle Sulphur River 1.4 miles north of Horton,

Texas
16120 South Sulphur River near Cooper, Texas

16510 Sulphur River near Naples, Texas
16540 Sulphur River near Douglasville, Texas

2. Preliminary water and sediment data has
been provided by the Texas Water Quality Board for Wright Patman
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Lake. These data are exhibited on table G-6 and G-7 (appendix G).
The station locations are as follows:

t
Station Location

1 Reservoir - River Channel near dam
2 Reservoir - River Channel in Elliot Creek Arm
3 Reservoir - River Channel in Big Creek Arm

4 Reservoir - River Channel near Webster Creek Cove

5 Reservoir - River Channel above Highway 8 Bridge

Water quality data indicate that most of the parameters tested are

within the acceptable limits for public water supply intake recom-
mended by EPA, which are given in table G-8 (appendix G). The
values for lead (Pb) and cadmium (Cd) are reported as less than
0.200 and 0.050 mg/l, respectively, and their acceptable limits are
0.05 and 0.01 mg/l, respectively. The data for Pb and Cd given on
table G-5 (appendix C) cannot be assessed with respect to EPA's
recommended criteria. The only parameter in table G-5 or G-6
(appendix G) which exceeds EPA criteria is Iron (Fe). Concentra-

tions of Fe were reported greater than 0.3 mg/l at stations moni-
tored by the US Corps of Engineers, which are located upstream from
Wright Patman Lake. It is most probable that the high concentra-
tions of iron are derived from natural sources. Possibly the best

evidence of what type of pollutants exist upstream from Wright
Patman Lake is the analysis of the lake sediment presented in table
G-7 (appendix G). Many of these sediment constituents may be

derived from man's activities at upstream locations although they
can exist naturally. Values given for COD, Kjeldahl nitrogen,
volatile solids, and oil and grease at stations 2, 3, 4, and 5
indicate that most oxygen-demanding materials settle in the bays
created by the major tributaries. This trend is also exhibited by
the results reported for heavy metals, although pesticides were in
most instances not detected. The smallest concentration was usually
at Station 1. Sediment criteria related to dredging activities are
shown on table G-9 (appendix G) and are used here to indicate

pollutional strength of the lake sediments. Arsenic (As) was
reported as 5.4 mg/kg at Station 2 which exceeds the recommended
criteria of 5.0 mg/kg. The criteria for zinc (Zn) is 75 mg/kg,
which was exceeded at stations 4 and 5 with concentrations of 77
and 82 mg/kg, respectively. Chemical Oxygen Demand (COD) and Total
Kjeldahl Nitrogen (TKN) at most stations exceed the maximum allowa-

£ble values of 50,000 and 1,000 mg/kg, respectively. Of the para-
meters existing in high concentrations in either the water or
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sediments (i.e., Fe, As, Zn, COD, and TKN), the one most commonly
associated with high concentrations in soils is Fe. This is evi-
dent from the high concentrations of Fe reported at the stations
monitored by the Corps of Engineers upstream from Wright Patman
Lake. The data presented in table G-10 (appendix G) represents the
dissolved oxygen (DO) content, temperature, conductivity, alkalin-
ity, and pH of measurements taken at Stations 1, 2, 3, and 5 at
Lake Wright Patman. The DO and pH profiles indicate that the
dissolved Fe which is carried into the lake by its upstream trib-
utaries is readily oxidized. This was apparent at all measured

depths of Stations 1, 2, 3, and 5 from the high DO values and pH
values greater than 6.0.

3. Sediment data collected by the Corps of
Engineers on 12 March 1976 on the Sulphur River are shown in appen-
dix G, tables G-11 through G-19. Locations of the sampling sites
are shown on plate 11-4. Sample number I (table G-il) failed EPA

Region VI bottom sediment criteria only for total Kjeldahl nitrogen.
This was the only sample out of nine to have any parameters fail
this sediment criteria.

(d) Elutriate Test Results. In addition to the
sediment analyses performed on the 12 March 1976 Sulphur River sam-
ples, the Standard Elutriate Test was also performed. The results
are also shown in appendix G. A comparison of the elutriates to
applicable water quality criteria (recommended EPA water quality
criteria for public water supply intake in table G-8) reveals that
only one eltitriate value for manganese exceeded the recommended EPA
criteria.

(5) Stages and discharges. Maximum recorded stages
vary from 481.34 feet m.s.l. on the Middle Sulphur River near
Commerce, Texas, to 258.17 feet m.s.l. on the Sulphur River near
Naples, Texas; the mean annual high water at the former location is
478.82 feet m.s.l. and the mean annual low water is 465.99 feet
m.s.l. The Sulphur River station near Naples, Texas, has a mean
annual high water of 249.67 feet m.s.l. and a mean annual low of
221.88 feet m.s.l. Discharge data for major gaging stations in the
basin are shown in table Il-5. Flows within the Sulphur River
Basin consist primarily of runoff, with small, intermittent contri-
butions by springs and seepage. The general flow characteristics
are best reflected by streamflow records from discharge ranges
located at South Sulphur River near Cooper and Sulphur River near
Naples, Texas. A table of mean monthly flows of the South Sulphur
River near Cooper, Texas, gage are furnished in table 11-4. The

Cooper gage is 3.9 miles downstream from the authorized Cooper Dam
site, at mile 19.3 of the South Sulphur River. The average flow
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at that location during the 30-year period of recording ending in
1972 was 380 c.f.s., or about 9.79 inches of runoff per year from
the watershed. The maximum discharge was 42,500 c.f.s. on 10 Decem-

t ber 1971; zero flow was experienced during a 4.5-month period in
1956. Maximum and minimum values of total annual runoff are,
respectively, 834,870 acre-feet in 1957 and 51,910 acre-feet in
1956. The average discharge at the Naples range (Sulphur River
mile 104.7; drainage area 2,774 square miles) from the 31-year
period ending in 1954 is 2,400 c.f.s. per annum, or about 11.74
inches of runoff from the watershed per annum. The maximum dis-
charge recorded at this range is 157,000 c.f.s. on 1 April 1945;
zero flow was experienced occasionally. Maximum and minimum values
of annual runoff are 4,155,000 acre-feet in 1945 and 407,900 acre-
feet in 1936, respectively. Extremes of discharges of the Sulphur
River and major tributaries within the basin are listed in table
11-5.

Table 11-4

Mean Monthly Flow of South Sulphur River near Cooper, 
Texasa

(c.f.s.)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

381 628 516 739 834 465 189 32.4 226 276 406 434
aFlows at the dam location can be estimated by applying factor

of 90 percent to the above figures.

(6) Floods. The Sulphur River and its tributaries are
subject to frequent flooding which may occur in any season of the
year. Channel rectification, carried out 47 years ago along prac-
tically the entir-. length of North Sulphur River, and subsequent
erosional enlargement of the channel have practically eliminated
agricultural damages by flooding along the North Sulphur River.
The enlarged channel has reduced the concentration time of storm
runoff to the extent that peak discharges on this river are now
materially greater than those experienced on the South Sulphur
River, even though its watershed is much smaller. Peak stages and
discharges for the major floods that have occurred during the

period of record within the Sulphur River watershed are shown in
table 11-6.

(7) Climatology

(a) Temperature. Summers are usually long and
hot, while winters are usually short and moderate. The average
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Tab], 2 l--t0

MAJOR FLOODS DURING P!-ZRI3D OF GAGE RECORDs

4PL LPiLOR RIVER WATERSHED

South Sulphur Ri er : North- Sulphur River : Sulphur River nr.
Date nr Cooper (527 ri ) nr. Cooper (276 mi ) Talco (1,365 mi

:Stage :Discharge :Stage :Discharge :Stage :Di;charge: (ft) :( .k. ft) :( .I .S,) : (ft) : . . .

January 1938 35.40 92,000(1)
May 1944 20,40 13,000
March 1945 21.50 16,400 37 56 157,000(1)

November 1946 21.02 14,800
January 1949 20.60 13,600
February 1950 22 09 18,300 23.15 32,000 31.27 51,100(l)
September 1950 20,16 12,300 22.36 31,900 32,600(1)
April 1952 20,49 13,300 21.15 30,800 31.,45 54,400(1)
April 1953 23,00 23,800 25,86 42,800 30.70 47,000(i)
May 1954 18,01 6,100 20.13 28,000 29 56 3C,000(1)
February 1956 13,70 1,720 21.-0 32,300
April 1957 22.37 23,200 22 .0 l9,800 23 63 32,900
May 1957 21,19 18,400 22 30 30,200 23.02 2r, 300
'lovember 1957 22.36 23,200 20 3)0 35,800 24.60 44,900

May 1958 20.93 17,400 22.35 39,500 25 l9 5, "a.
June 1959 - - 20.00 30,700 22 85 -_,. 10
July 1959 15,63 3,310 19.25 33,600 22 55 lc,220
Decembur 1959 19.83 13,600 15 90 25,500 23 70 31,60C
December 1960 18.69 10,300 - - 23,65 3C,5c
:arch 1961 - - 18..30(2) 33,000 23.43 2-, 300
ant 1962 - - 12.30(2) S,500 -

September I'I2 1.31 12,100 - 22 43 15,30C
November 1962 16 48 9,700 18 13(2) 32,400 23 57 30,50C

Novembe2r 1964 17.60 8,800 18 40(2) 22,100 22 66 19,400
Februat 1ID5 21 47 25,000 27.00(2) 18,000 25.46 49,00C

1)y 65 20 49 20,000 24.96(2) 38,400 23.69 31,600
1 1966 23.02 30,500 22 74(2) 40.800 26.40 5<,600

M a-June 1967 21.58 25,500 27 00(2) 47,500 25 77 5 ),200
October 1967 18 08 10,600 16 86(2) 21,100 23.52 28,700
,'arch 1968 18,74 12,800 23 38(2) 37,100 23 58 2- ,600
May 1968 17.77 9,540 - - 23.34 26,700
June 1968 - - 20 59(2) 30,000 23.42 27,700
January 1969 21,57 25,500 28.05(2) 50,500 26.14 53,300
May 1269 22,77 31,500 29.00(2) 54,000 26.25 --4,000
April 1970 18.95 14,000 24 70(2) 40,700 24.40 29,600
October 1271 24,94 33,000 36.16(2) 90,600 26.30 40,000
December 1971 26.15 42,500 34.30(2) 64,300 29.40 77,000

I I 2t I 0P.

$ 2low, 0e 4..' oln . i l.2 1 2 . \) 5 Sowli livo . ~ ju;l
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annual temperature in this area is 64 degrees F, ranging from 83

degrees F during July to 44 degrees F during January. Extreme

temperatures vary from 118 degrees F to -13 degrees F. The growing

season is about 8 months in duration with the first and last kil-

ling frosts usually occurring about the middle of November and
March, respectively.

(b) Rainfall. Average annual rainfall over the

drainage area above Wright Patman Lake is about 44 inches, varying
from an average of 47 inches at the damsite to about 40 inches near

the upper limits of the basin. The extreme annual precipitation
varies from lO.4 inches to 12.7 inches. Maximum precipitation
usually occurs in March, April, and May, while the minimum usually
occurs in August and September.

(c) Snowfall. Snowfall occurs over the basin

about one to four times a year but rarely remai-is on the ground
more than a few days at a time. The average annual snowfall depth

is about 3 inches.

(d) Evaporation. Maximum evaporation generally

occurs during the months of July and August, while the minimum
evaporation is experienced in December and January. The average

annual pan evaporation it Daingerfield is 74 inches with an average
monthlY 11inimum 't ,.5 inches in December and January, and an
avciage monthly maiximum of 9.5 inches in July and August. The mean

relative humidity averages 71 percent at Texarkana and Shreveport
and 64 percent at Dallas. During the summer months the humidity

ranges from an average of 90 percent during the early mornings to
about 50 percent in midafternoons.

(e) Wind. At Texarkana, Arkansas, there is an

average wind velocity of 8.4 m.p.h. predominately from the north-
east. At Shreveport, the annual mean wind velocity is 8.2 m.p.h.,
prevailing from the southeast. Seventy-two percent of the Texar-
kana readings and 68 percent of the Shreveport readings fall into

the 4-12 m.p.h. grouping.

(8) Extent and character of flooded area. Economic

losses sustained durii.g floods along the Sulphur River are agricul-
tural or rural in nature. Flooded areas for the 15- and 30-year
floods are as follows:
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Flooded Area
Acres 15-Year 30-Year

Wooded 57,000 58,000
Semiwooded 12,000 12,300
Cleared 18,800 18,900
Total 87,800 89,200

2.04 BOTANICAL ELEMENTS

a. Basin characteristics

(I) General. The Sulphur River basin extends over 11
Texas counties and one Arkansas county. The watershed includes
three major vegetational areas, Pineywoods, Post Oak Savannah, and
Blackland Prairie, which occur in broad belts across the drainage
basin and are controlled by the diversity of soil types present
from east to west over the area. The total forest area within the
basin covers approximately 608,000 acres, much of which is included
in a rather narrow band of flood plain along the Sulphur River.
The flood plain rarely reaches i mile in width. Table 11-7 shows
the distribution of forest types among the counties within the
Sulphur River basin.

(a) Piney woods. The piney woods area is on the
easternmost fringe of the basin and extends into Arkansas and
Louisiana. The forests are predominately pine (152,000 acres) and
pine-hardwood (107,000 acres) and are restricted to the acid upland
soils borderi:ig Lhe flood plain. Loblolly and shortleaf are the
major pine species, although planted forests of slash pine are
common on abandoned cropland. The hardwood species consist of
various oaks, hickories, sweetgum, blackgum, elms, and numerous
minor tree species, principally in the understory. The overstory
canopy is partially open and generally the understory is dense with
various shrubs, small trees, and vines. The forest floor is heav-
ily shaded and supports a sparse cover of herbaceous vegetation.
The grasses are generally used as natural forage for cattle grazing.
These include numerous species of Panicum and Paspalum which are
often replaced by broomsedge, smutgrass, and yankeeweed when over-
grazing occurs. The Pineywoods forest area has the greatest eco-
nomic potential for commercially harvestable timber within the

* basin.

(b) Post Oak Savannah. The Post Oak Savannah
area lies in the central portion of the basin, restricted to the
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Table 11-7

Forest Types in Sulphur River Drainage Basin

Forest Typesa (Acres)
Pine-

County, State Pine Hardwood Hardwood Total

Bowie County, Texas 28,015 86,908 28,016 142,939

Cass County, Texas 21,676 36,216 11,764 69,656

Delta County, Texas - 14,441 - 14,441

Fannin County, Texas - 1,234 - 1,234

Franklin County, Texas 3,795 11,387 15,182 30,364

Hopkins County, Texas - 68,600 - 68,600

Hunt County, Texas - 1,236 - 1,236

Lamar County, Texas - - - 28,390

Morris County, Texas 10,915 6,560 10,915 76,972

Red River County, Texas 16,272 53,303 7,396 76,972

Titus County, Texas - 51,804 11,954 63,758

Miller County, Arkansas 71,695 16,545 22,060 110,300

Total 152,368 348,234 107,287 607,890

aForest types with no acreage values (-) indicates that this

type does not occur enough to be considered significant. Source:
Adapted from East Texas State University (1971).
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slightly acid claypan soils which extend across the region. The
woody vegetation is primarily an oak-hickory complex considered by
some authorities to be an extension of the Eastern Deciduous Forest

4 (Braun, 1950). The upland forests consist mainly of post oak and
blackjack oak with hickories and other hardwood species. Overstory
canopy coverage is sparse to medium in density and many brush and
tall grass species are usually abundant in the understory layers.
The area has been consistently used for grazing of native grasses;
however, conversion to improved pastures is the general trend. The
woods have limited commercial importance, primarily for posts, cross
ties, and firewood.

(c) Blackland Prairie. The western part of the
Sulphur River basin extends into the Blackland Prairie vegetational
area. This is an open grassland community virtually free of trees

except in the stream areas. The soils are alkaline to slightly
acid clays, generally fertile, and productive. Areas which have
not been subjected to heavy grazing or mismanagement support native
grasses such as little bluestem, big bluestem, Indian grass, side-
oats grama, hairy grama, tall dropseed, silver bluestem, and Texas
wintergrass (Gould, 1975). Much of the area, however, has been
brought under cultivation and/or converted to tame pasture.

(2) Forest trends. The total woodland in the Sulphur
River basin shows an increase from 688,000 acres in 1940 to 928,000
acres in 1950, and then a gradual decrease from 1950 to 718,000
acres in 1964. Woodland utilized for grazing increased by approx-
imately 70,000 acres to a total of 610,000 acres during this time.
This can be explained by the transition from a primarily agrarian
economy centered on harvestable crops to one stressing livestock
grazing. Although cotton has been the major cash crop in the area
since the mid-nineteenth century, none of the counties in the basin
rank in the top ten in Texas cotton production.

(3) Agricultural trends. Significant changes in farm
management programs began occurring when soils became depleted from
overuse in a one-crop economy as with cotton. Croplands utilized
specifically for improved pastures have almost doubled in the past
30 years, reaching in excess of 711,000 acres. Accordingly, crop-
lands from which agronomic crops are harvested have declined in
area by more than half during this period. Currently, approxi-
mately 670,000 acres of land are utilized for growing crops, but
this is less than the present acreage of cropland delegated to
improved pastures. These figures indicate an increase in the total
land area pastured; i.e., woodland and grassland. However, the
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regional tr-nd toward developing improved pastures far exceeds the
usage of unimproved croplands and woodlands for grazing.

b. Flood plain characteristics

(1) General. The area for which improvements are
proposed involves approximately 90,000 acres in the Sulphur River
flood plain and the uplands surrounding Cooper Lake. Appendix B,
which is on file at the New Orleans District, contains a list of
the species known to occur in this area. Presently, 60,000 acres
of this area are wooded or semiwooded and 30,000 acres are cleared.

The woodlands are mainly stream forest types in the river flood
plain.

(2) Flood plain vegetation. During 1971 scientists
from East Texas State University made a survey of vegetation within
the Sulphur River flood plain and selected tributaries. The objec-
tive of this survey was to identify the dominant woody and nonwoody
plant species and to note the occurrence of threatened and/or
endangered species in the proposed improvement area. The survey
was conducted by Dr. Evan P. Roberts, Professor of Biology, East
Texas State University, and six assistants. Eighteen collecting
sites (refer to plate 11-5) were selected in a manner to insure a
sufficient number of locations within each of the vegetative areas
of the basin. The method of collecting specimens consisted of the
team going to each site at the river bank and separating from each
other a distance of 25 yards. Each member of the team proceeded
100 yards from the river. All types of higher plants were recorded
witiin this 17,500 square yard area at each location. Plants from
each location were dried, pressed, identified, and remain in the
East Texas State University herbarium. The species checklist is
presented in appendix B, which is now on file at the New Orleans
District.

(a) General. In its natural state the Sulphur
River flood plain varied in width from 1 to 2 miles (East Texas
State University, 1971). The area was primarily forested, but as
previously cited, much of the flood plain was cleared, providing.rv% valuable agricultural land for crop and livestock production. The
soils are clayey alluvium mainly of the Gladewater-Kaufman associ-
ation. They are frequently flooded, poorly to somewhat poorly
drained, very slowly permeable, neutral to slightly acid clays.
Less clayey, better drained soils occupy riverfront and low ridge

*positions in the landscape.

(b) Overstory. Present vegetation patterns
within the flood plain are controlled by microsite variation in the
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landscape, principally soil drainage and man-made disturbances
associated with land clearing and agricultural practices. Major

forest sites include new land or riverfront along present or

recent drainage channels and the ridges, flats, sloughs, and

swamps in the flooded areas behind the riverfront.

1. Riverfront. Riverfront habitats include

the most recent alluvial depositions. The soils are often sandy,

moderately well-drained, and with little profile development.

Plant species are pioneer types which include cottonwood, boxelder,
hackberry, willow, and white ash. These species have phenomenal

growth rates and fair commercial value. Distribution of the type,
however, is restricted in area, thus reducing commercial importance.

2. Sloughs and swamps. Behind the river-

front on the low ridges and flats, the forest type consists pri-
marily of hackberry, white ash, and elm species. Other common

trees include bitter pecan, water oak, willow oak, hickory species,

post oak, black oak, Shumard's red oak, boxelder, and black locust.

More poorly drained flats support cedar elm, bitter pecan, willow
oak, hackberry, and locust. The quality and commercial value of

these species is generally low and their use is restricted locally
for firewood, posts, and low grades of lumber.

(c) Understor. Understory woody plants show
similar responses to microsite variation in the landscape. Fre-

quent species include dogwood, hawthorns, possum haw, American

beautyberry, swamp privet, red bud, red cedar, and various vines.
Generally the understory is sparse due to frequent flooding.

2.05 ZOOLOGICAL E'LEMENTS

a. General. The environmental inventory prepared by East
Texas StaLe University (1971) revealed a total of 1,234 animal

species occurring in the SLlphur River Basin. These include 123

species of benthic macroinvertebrates, 84 species of fishes, 45
species of reptiles, 43 species of ampliibians, 602 species of

insects, 295 species of birds, and 42 s.)ecies of mammals. Appendix

C, which is now on file in the New Or-leans District office, includes

a checklist of the fauna identified in the inventory.

b. Benthic macroinvertebrates

(1) A checklist of the benthic macroinvertebrates was
prepared by Dr. John H. Carroll, Department of Biology, East Texas

State University (East Texas State University, 1971). The samples
utilized to compile the checklist were taken with an Ekman dredge

11-37



at the locations indicated in plate iH-5. In most cases the

organisms were identified to family and generic Levels only since

specific identification is extreme Lv difficult for such groups as

midges, mollusks, and oligochaetkes. The larval stages of numerous

insects such as the mayflies, midges, dragonflies, caddisflies, and

mosquitoes are highly dependent oii the water bottoms for their

development. Such organisms as crayfish, leeches, worms, amphipods,

freshwater prawns, and aquatic insects are closlIy associated with

the benthic environment. Freshiwatur mussels are much less mobile

and are generally restricted to a rather sedentary existence on the

river and creek bottoms. Although mansv of these, organisms are
predatory on other smaller inverteb~rates, the maijotity of all
aquatic invertebrates coiist itate~ illartAnt fora,,eL in the diet of
smaller predaceous fishes.

(2) Duricarl (1971) cal le( ied heiitiij: saimplcs at nine
stations on the South Sul phur River or110OStL year. Six of the
nine stations were onl unlclanneli zed portiii of1 a the river, and
three stat ionis were on channelized ihirt tois. Thle greatest number
of species (25) were collected ili a sam-j~ple tram a channelized seg-
ment of the South Sulphur River, whil L ie lowestL number of species
(13) collecte:d in one sample cauc I) Ic LA1iIa I ocated on an
unchannel ized part ion of the ricr. Seus,,)!a I v. rilit ions in numbers
of spec ic-s were noted, wi tli MiihstnIRAL CS an rori ii:halll 1 i zed
part ious a f the r i ver in winter; whe rt-r t lie -. r0,Itest number of
specieos were recorded from channel ized port ins of the river in the
spring. Thrarilihout the study, a t 1 of4(P sp.c Los were collected
from unchaiinel ized stations, whil e 'N-pe.-ics we re coll ected from
chiannel i~td !~t IIIn ;. Iidd itl i iliel ied eg ltsshowed an
overaill redlict ira: (iapprexlmwately . ' t inI ltal nimber of
01rganiSfll~s viescopare.d t0 unh n oprt ions of the river.

C. InsL~ee- Imd C 1 use a IIiCS. ilhe inse. I-, arc the most
numerous of all i nvort eb rites in Hte bas in. Man v a f t liel are

o nsi dered bll, i icijal to man and his endeavorLs iin that t hey enhance
his agronlomnic SUecc 5505 hS y aIssist Lill poll ithat ion anld by preda-
ceous or par~lS it i c ant rol of atany agric-ultuiral pests. Some insects
and allied groups, especially ticks and mites, tire quite pest ifer-
ous. The' bat tohilanld llardWod-rive r ile 1, Ki tat is espec ialIly condu-
civye to the product ion of Abundant p, pui it lolls of insects arid their
all ies which aict ais vectors. A vec tar is cons ide red to be anly

* spec ies which trallsmi ts di ease orgainisms to higher animals, espec-
ial ly man, or whi1chi after ts man's c Oilr t , 111thI~l t ciomposu re, and
economic welIfare. Du10 ito tticir [ Irg' pop1ullationIs anld extensive
species diversity, mosquitoes probably pose the greatest vector
problems in the basin. Of less sigifidlcanc are the vctor roles
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of deerflies, horseflies, biting midges, and ticks. Some of the

diseases transmitted by these groups include malaria, yellow fever,
dengue, filariasis, tularemia, cattle fever, and viral encephalides.
A checklist of the insects identified throughout the Sulphur River
Basin was prepared by Dr. E. Fred Klaus and Dr. Robert K. Williams,

Department of Biology, East Texas State University (East Texas
State University, 1971). Due to the absence of checklists for the

area, only insects personally identified from on-site collections
and collections available in the entomology laboratories of East
Texas State University were used.

(1) Dr. Fred Klaus (telephone conversation on 26 August

1976) provided additional information concerning his observations
on the relative abundance and significance of various vectors. He
indicated that of the 85 or more species of mosquitoes found in the
basin, the predominant ones included Culex quinquefasciatus, Culex

trrsalis, Aedes vexans, Psorophora sp., Anopheles quadrimaculatus,
and Anopheles punctipennis. He stated that large tick populations

and swarms of horseflies, deerflies, houseflies, and biting midges
often prove to be a great annoyance in the area. He pointed out,
however, that the greatest threat of disease transmission probably
comes from mosquitoes and ticks. Although each of the various

vectors exhibit peak densities during various times of the year,
annual surveys and collections in the project area indicate that
overall population sizes are moderate. Generally, variations in

population densities are weather dependent. The project area has a
history of erratic, undependable rainfall patterns. There are

periods when the only water available is confined to deeper ground
pools and oxbows. This factor severely limits populations of
water-dependent species such as mosquitoes.

(2) Mr. Bobby Davis, Entomologist, Vector Control

Division, Texas State Department of Health, Austin, indicated that
although diseases such as tularemia and cattle fever, both vectored
by ticks, are real health problems, greater risks are posed to

public health by diseases vectored by mosquitoes (telephone conver-
sation on 26 August 1976). Health records in the state reveal that

strains of viral encephalides such as St. Louis equine and eastern
equine are reported from the project area; however, no Venezuelan

equine encephalitis has yet been reported. There is evidence that
various strains of viral encephalides are periodically found in

native and migratory wildlife populations which apparently serve as
reservoirs for viral inoculum. Abundant mosquito populations could
enhance the rate of disease transmission should local disease
outbreaks occur. Mr. Davis pointed out, however, that no cases of
malaria have been recorded from Texas residents over the past 20
years.
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d. Amphibians and reptiles. The Sulphur River has a
*typical array of amphibians and reptiles. None of the amphibians

presently occurring in the area is considered threatened or endan-

gered. Among the reptiles, only the American alligator is listed
as an endangered species whose range has extended into the basin
(US Department of Interior, 1974). The American alligator is known
to inhabit the Sulphur River Basin. In addition to the remnant
native population, the Arkansas Game and Fish Commission released
approximately 150 alligators at the Sulphur River Wildlife Manage-
ment Area in Miller County, Arkansas, during 1971, 1972, and 1973,

as a part of the Arkansas Game and Fish Commission endangered
species management program (provided by comment from US Department
of Interior, letter dated 17 August 1976).

(1) The amphibians and reptiles of the Sulphur River
Basin were inventoried by Dr. Arthur M. Pullen and Dr. Donald A.
Ingold, Department of Biology, East Texas State University (East
Texas State University, 1971). Field observations and collections
from Texas A&M University, Southern Methodist University, University
of Texas at Arlington, East Texas State University, Fair Park
Museum of Natural History (Dallas, Texas), and the Fort Worth
Museum of Science and Natural History were utilized to complete the
list. The records of Brown (1950), Greding (1962), and Conant
(1948) aided in identification and in determining the distribution
of species.

(2) Frogs and salamanders inhabit the margins of the
aquatic habitats. Several species such as the three-toed amphiuma
and Western lesser siren are almost exclusively aquatic. Among the
reptilian fauna of the area, turtles are generally considered to be
the more aquatic, although two species, the common box turtle and
the ornate box turtle, are terrestrial. Some of the snakes, such
as the western cottonmouth, mud snake, diamond-backed water snake,
and yellow-bellied water snake are primarily aquatic. Other snakes
are found in dry to semiaquatic conditions of many habitats; these

include the copperhead, canebrake rattlesnake, rat snake, common
kingsnake, eastern coral snake, rough green snake, brown snake,
flat-headed snake, ribbon snake, common garter snake, and worm
snake. The Eastern yellow-bellied racer, ringneck snake, rough
earth snake, western earth snake, western hognose snake, eastern
hognose snake, prairie kingsnake, coachwhip, and lined snake also
inhabit a variety of terrestrial habitats. The lizards of the area

* occupy similar habitats. At times such species as the green anole,
five-line skink, broad-headed skink, Texas spiny lizard and fence
lizard are arboreal. Others normally inhabit the debris and litter
of woodlands or the open grassland prairies. These include the
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coal skink, ground skink, Texas horned lizard, eastern spotted

whiptail, six-lined racerunner, and prairie skink.

e. Fishes. The results of three fish surveys in the
Sulphur River drainage area are summarized in table 11-8. The
most extensive survey was conducted by E. W. Bonn and C. R. Inman
(1955) from 1 July 1954 to 30 June 1955. The survey involved 396
collections made at 212 locations in lakes, sloughs, bayous, creeks,
and rivers in the Sulphur River drainage of northeast Texas. Col-

lections were taken with seines, gill nets, hoop nets, and rotenone.
The collection of Clark Hubbs and Kirk Strawn (1953) was made in
July 1953. Hubbs and Strawn seined side pools of the South Sulphur
River south of Douglassville and at the present site of the Wright
Patman Dam about 10 miles southwest of Texarkana. The 1971 survey
was made by Dr. Donald A. Ingold, Associate Professor of Biology,
East Texas State University, Commerce, Texas, in June and July.
All collections were taken with seines, and collection sites
(plate 11-5) were restricted to the main channels of the North,

Middle, and South Sulphur Rivers and Cuthand Creek. Collection
sites were evenly distributed along the river channels from their
starting places in Hunt and Fannin Counties to the mouth of the
Sulphur River in the southwestern corner of Arkansas.

(1) Because of variation in collection techniques and
seasonal and annual variation in habitats where collections were
made, abundance data were interpreted only as occurrence in a given
sample. The gill net samples and rotenone collections by Bonn and
Inman give the best comparison of relative abundance of the species
collected (tables 11-9 and 1l-10). The larger number of species in
the Bonn-Inman Collection compared to the other two collections is
due to: (1) year-round collections by Bonn and Inman, (2) the use
of four collection methods including rotenone, and (3) collecting
extensively from lakes, sloughs, and bayous in the drainage area.

(2) A comparison of fish collected from unchannelized

with those collected from portions of the South Sulphur River
channelized in 1959 (table 11-11) reveals several basic similari-
ties. Twenty species were collected from the unchannelized water-

way and 18 from channelized portions of the river. Fourteen species
were common to both unchannelized and channelized portions of the
river. Among these, seven (gizzard shad, redfin shiners, red
shiners, ghost shiners, fathead minnows, top minnows, and green
sunfish) were frequent to very abundant in both. In addition to
those seined from both types of channels, black bullheads were

taken on hook and line from both areas. It appears, therefore,
that the basic composition (species and numerical) of fish popu-
lations from channelized and unchannelized portions of the South
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Table H1-9

Results of Periodic, Random Gill Net Collections in
Sulphur River Drainage*

Percent Percent
of Total Weight of Total

Species Number Number (Ibs) Weight

Alligator gar 1 0.07 15.0 1.24
Shortnose gar 55 3.99 93.9 7.75
Spotted gar 29 2.11 55.0 4.54
Longnose gar 73 5.30 233.0 19.24
Bowfin 4 0.29 14.3 1.18
Gizzard shad 206 14.96 119.6 9.87
Grass pickerel 1 0.07 0.6 0.05
Bigmouth buffalo 15 1.09 40.1 3.31
Black buffalo 6 0.44 12.3 1.09
Smallmouth buffalo 83 6.03 82.6 6.82
River carpsucker 79 5.74 75.4 6.23
Spotted sucker 17 1.23 29.1 2.40
Lake chubsucker 11 0.80 5.4 0.45
Carp 11 0.80 17.4 1.44
Golden s~iiner 9 0.65 1.6 0.13
Channel catfish 31 2.25 36.8 3.04
Blue catfish 2 0.15 1.4 0.12
Black bullhead 57 4.14 31.8 2.63
Yellow bullhead 19 1.38 14.1 1.16
Flathead catfish 4 0.29 6.6 0.54
White bass 13 0.94 13.7 1.13
Largemouth black bass 49 3.56 104.4 8.62
Spotted black bass 2 0.15 1.3 0.11
Warmouth 12 0.87 5.3 0.44
Redear sunfish 52 3.78 14.6 1.27
Bluegill 239 17.36 52.6 4.34
White crappie 248 18.01 88.8 7.33
Black crappie 23 1.67 15.0 1.24

°Dru

Drm26 1.89 29.4 2.43

Total 1,377 100.01 1,211.2 100.14
*Taken from Job Completion Report by E. W. Bonn and C. R. Inman,
Project No. F8R2, Jobs A-2 B-1, July 1, 1954 June 30, 1955.
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Table II-10

Results of Periodic, Random Rotenone Collections in

Sulphur River Drainage*

Percent Percent
of Total Weight of Total

Species Number Number (lbs) Weight

Longnose gar 43 6.8 69.1 8.0

Spotted gar 16 2.5 15.4 1.8

Bowfin 3 0.5 8.1 0.9

Gizzard shad 6 1.0 0.6 0.1

River carpsucker 4 0.6 3.8 0.4

Smallmouth buffalo 315 50.1 373.6 43.3

Bigmouth buffalo 15 2.4 45.3 5.2

Black buffalo 15 2.4 37.8 4.4

Carp 54 8.6 152.9 17.7

Flathead catfish 7 1.1 13.6 1.6
Channel catfish 58 9.2 85.1 9.9
Largemouth black bass 1.1 4.7 0.5
Spotted black bass 1 0.2 00.4 0.1

Bluegill 21 3.3 1.7 0.2

White crappie 21 3.3 5.4 0.6

Drum 43 6.8 45.5 5.3

Totals 629 99.9 863.0 100.0

Miscellaneous species identified but not counted or weighed

include: golden shiner, emerald shiner, blacktail shiner, red

shiner, pallid shiner, ghost shiner, silvery minnow, parrot
minnow, tadpole madtom, freckled madtom, black bullhead, gam-

busia, pirate perch, longear sunfish, warmouth, green sunfish,

orangespotted sunfish, black crappie, blackstripe topminnow,
western swamp darter, bluntnose darter, and blacksides darter.

*Taken from Job Completion Report by E. W. Bonn and C. R. Inman,

Project No. F8R2, Jobs A-2 - B-10, July 1, 1954 - June 30, 1955.
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Sulphur River are very similar. This conclusion is apparently

related to the fact that most channelized portions of the river
have gradually recovered in the sense that they now provide essen-

tially the same types of aquatic habitats as do unchannelized
portions of the channel. There are now deep holes, shady pools,
and shallow riffles in the channelized portion of the river similar
to those in the unchanneled portion. This recovery, however, has
not appreciably reduced the efficiency of flood water drainage
through channeled portions.

(3) Sixteen species were collected from the Middle
Sulphur River which has been partially channelized. All but two

(golden shiner and warmouth) of these species were also collected
from the South Sulphur River. The slightly smaller number of
species collected from the Middle Sulphur River is probably due to
less niche diversification in this short, intermittent stream than
in the relatively extensive and varit.,d South Sulphur River.

(4) A portion of the North Sulphur River has been
channelized. This channel, at present, is a broad, open ditch with
shallow, warm pools in the sunmer. Retappearanc. of deep holes,
shady pools, and shallow ritfle, is ,;p1ircnt onlv on the extreme
lower reaches of tLhe stream. At tilt' pIo sent Lime there is little
niche diversity in thc North Sulphur River which, in turn, is
reflected in relatively little spWC iL-s Iiversitv aruong tish popu-

lations in this river. Exie:nsiv. , luti .r yielded only 13
species ol fish from tli North Sn1 pln0ir River. lhr ee ot these
species (silvery minnow, bluntnose minnow, stoneroller) were not
colj 'r,," r ith,'r th, South Sulphur or Middle Sulphur Rivers.
I'his su gests t:,at tLhert irt not ollv itwer niches iin the North

. ulphur than iii tlt Middle lnd South Sulphur Rivrs, but that some
o1 th-ese ni ' h ,s ),ar in n i ther of the latter ;treams. It is
probable that thtes, nih Llit trene':, ill the North Sulphur are
isskc iattd with s hallow wat er aid rl -it ivel v high water tempera-

t u res.

i (Ait-liand Cleek, whi h,is also, been channelized,

* yielded about tilt' samc nImber (ti spec ivs (12) is the North Sulphur
River. Only one of these species (t reshwater drum) was not col-
lected from the North, Middle, or South Sulphur Rivers.

(6) Despite habitat ditterences associated with the
two channel types, there wo. re ten spt'cies of fish (gizzard shad,
river caipsucker, red shiner, fathead minnow, gambusia, largemouth
bass, green sunfish, bluegill, orangespotted sunfish, and white
crappie) that were widely distributed throughout most of the streams
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from which collections were made. This group of fish, which is
tolerant of conditions associated with both channeled and unchan-
nelized streams, includes both forage and popular game species.

# The results of the surveys in the basin did not reveal any species
of fish which are considered to be threatened or endangered (US
Department of Interior, 1974; Miller, 1972).

f. Birds. The most numerous species in the game bird

group are the migratory waterfowl. The most common bird in this
group is the wood duck, which not only winters in the basin but
also nests there. Other waterfowl which winter in the area include
the northern pintail, green-winged teal, cinnamon teal, blue-winged
teal, mallard, black duck, gadwall, shoveler, white-fronted goose,
lesser scaup, redhead, ring-necked duck, greater scaup, canvasback,
Canada goose, bufflehead, common goldeneye, blue goose, snow goose,
hooded merganser, American widgeon, oldsquaw, common merganser,
red-breasted merganser, and ruddy duck. Other water birds also
inhabiting open waters are the American coot, common loon, double-
crested cormorant, anhinga, white pelican, eared grebe, and pied-
billed grebe; of the latter, the American coot is a huntable species.
Birds that normally inhabit wetland areas especially for feeding
include the sandpipers, herons, ruddy turnstones, plovers, bitterns,
egrets, common snipe, willets, killdeer, terns, marsh wrens, fish
crows, rails, dunlins, sanderlings, ibises, gallinules, sandhill
cranes, gulls, dowitchers, Hudsonian godwits, belted kingfishers,
long-billed curlews, ospreys, American woodcock, American avocets,
waterthrushes, Wilson's phalaropes, and vellowlegs. Upland game
bird species of the basin are the bobwhite, wild turkey, and mourn-
ing dove. The list of upland nongame birds is rather lengthy and
contains such bird groups as the sparrows, hummingbirds, finches,
grackles, swifts, swallows, cuckoos, flickers, woodpeckers, war-
blers, flycatchers, blackbirds, thrushes, orioles, juncos, mocking-
birds, cowbirds, buntings, grosbeaks, tanagers, purple martins,
kinglets, longspurs, bluebirds, nuthatches, meadowlarks, wrens,
kingbirds, and vireos. Birds of prev include the hawks, owls,
falcons, kites, shrikes, osprey, and the southern bald eagle.

(1) The southern bald eagle, whooping crane, and

peregrine falcon are on the US Department of Interior (1974) Endan-
gered Fauna List. The range of the red-cockaded woodpecker extends
into the basin, although it was not listed in the Inventory by Fast
Texas State University (1971). These species are also listed as
endangered in the Texas Parks and Wildlife Department "Regulations
for taking, possessing, transporting, exporting, processing, selling,
or offering for sale, or shipping endangered species" as amended in

- May 1976.
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(2) The checklist of birds of the Sulphur River Basin

was compiled by Dr. Arthur M. Pullen, Department of Biology, East
Texas State University (East Texas State University, 1971). In

addition to the personal field observations, the museum collections
housed at East Texas State University, Texas A&M University, Uni-
versity of Texas at Arlington, Fort Worth Museum of Science and
Natural History, and Fair Park Museum of Natural History (Dallas)
were utilized in compiling the list.

g. Mammals. The survey of mammals of the Sulphur River
Basin was conducted by Dr. Arthur M. Pullen, Department of Biology,
East Texas University. This, plus the following additional sources,
were utilized to compile a checklist: East Texas State University,
Southern Methodist University, University of Texas at Arlington,
Fair Park Museum of Natural History, and Fort Worth Museum of
Science and Natural History.

(1) None of the 42 species of mammals, listed by East

Texas State University (1971) as occurring in the basin, are on the

lists of threatened or endangered species. The red wolf (Canis
rufus) whose former range included some of the counties in the
basin is on the list of endangered species of mammals (US Depart-
ment of Interior, 1974). Present populations of the red wolf are
known to occur in Chambers, Jefferson, and possibly adjacent count-
ies in southeast Texas. The Fish and Wildlife Service (1974) has
established a "buffer zone" across the Jasper, Newton, and Tyler
County area where they are carrying out extensive trapping of

coyotes to reduce coyotc infiltration into the red wolf area south
of this line.

(2) The white-tailed deer, gray squirrel, fox squir-
rel, swamp rabbit, and eastern cottontail arc the only game mammals

in the area. The beaver, opossum, river otter, mink, nutria,
muskrat, and raccoon are furbearers of the area; but only the mink,
raccoon, and opossum are in adequate abundance for commercial
trapping (Alexander, 1973, unpublished data). The records of Davis
(1966) and Lowery (1943 and 1974) were utilized in the identifica-

tion, classification, and distribution of species.

h. Wildlite population statistics

(1) Table 11-12 presents wildlife population sta-
tistics for the Sulphur River Basin provided by Bobby Alexander

(Biologist), Texas Parks and Wildlife Department, Mount Pleasant,
Texas, (unpublished data). Two estimates were calculated for the

basin; one for the area east of US Highway 271 and one for the area
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west of US Highway 271. These data indicate that higher population

densities of deer and squirrels occur in the eastern sector of the
basin, whereas higher population densities of bobwhite, mourning

doves, and rabbits occur west of Highway 271. Examination of kill
percentages, however, indicates in almost every instance that game

species are not being harvested at maximum sustainable yield levels.

(2) Although a majority of the northeast Texas project
counties support a surplus population of deer adequate to allow a
season, no surplus turkey populations were found in the northeast
Texas Area (Alexander, 1972 - Job No. 3).

(3) Walter A. Gresh (letter report from Regional
Director, Bureau of Sport Fisheries and Wildlife, dated 13 July

1966; letter reproduced in its entirety in appendix F, which is now
on file at the New Orleans District office) indicates that "the
existing fishery above the proposed Cooper Dam site is of little

significance, ...during the summer months, only the deeper holes
retain suitable water for fish." Below the dam site, fishing
opportunity increases progressively with stream size. Wildlife

habitat above the dam site is of low to moderate value, with hunt-
ing potential limited entirely to smmall game. kluail, squirrels,

rabbits, raccoons, and mourning doves are hunted and provide the
best hunting opportunities. "There is a small annual harvest of
mink hy hunting with dog., but little or no trapping for other fur
bearers. " Bw the da site, the flood plain has moderate to high
wildlife value, priovidinl. ittractivo hunting for squirrel, deer,
waterfowl, and othcr gamv (table ll-IJ).

'.Oh RECREA r I ONAI. ELE" I .M S

a. t, t ra 1. Re, reat i lona I ue o lie Sulphur River basin,
historically, has been I imi ted i a t ivit Lies such as fishing,
hunting, swimming, hoating. camp ing, hiking, sightseeing, pleasure
driving, horsebIAck riding, nat'ire study, and picnicking. Limited
p.irticipation in tht, above ativities primarily resulted from the
lack of development ot nitUral resources necessary to stimulate
more intensive recreational use (East Texas State University,
1971). Recently, 'Iowev'r, the construction of reservoirs in the
region has provided more rt-creational opportunities and broadened
the recreational interests of the local population and has attracted
nonresident recreational visitors to the area.

b. Natural recreation conditions. Within the Sulphur
River basin, natural areas and water bodies do not possess charac-
teristics which attract large numbers of recreationists or encourage
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recreation facility development. The undeveloped topographic and
geologic features in the region do not constitute major recrea-
tional attractions. There are a number of mineral springs in the
basin area which purportedly have curative properties; however,
these mineral springs have been known for many years without gener-
ating significant use. The flora and fauna of the area, while
fairly abundant and diverse, are not sufficiently unique to be
classed as major attractions. Use of the Sulphur River for water
oriented recreation has, in the past, been limited because of the
seasonal and undependable flow of the river, lack of adequate
access, and because water in this form is not highly preferred by
recreationists (East Texas University, 1971). The Texas Outdoor
Recreation Plan (TORP) indicates the presence of two rural natural
resources in the Cooper Lake project area; it cites the Executive
Committee of the Texas Natural Areas Survey as its source authority.
These areas are:

(1) Horton Bottom. This is a 5-square-mile area
located on the north branch of the South Sulphur River and is
reported as a zone 1 mile wide from Highway 1531 to the confluence
of Merritt Creek. Reportedly found within this area are numerous
archaeological sites and an oak-hickory forest. This area is in-
cluded in the right-of-way acquired for Cooper Lake. However, with
the exception of a few hundred yards on either side of the South
Sulphur River, all of Horton Bottom has been cleared and is under
cultivation and/or in pastureland. The forested area adjacent to
the inundated segments of the river will not be disturbed by the
project. According to Dr. S. Alan Skinner, Director of the Arch-
eology Research Program at Southern Methodist University, Dallas,
Texas, one substantive archeological site is located in this area;
but, in general, the area is devoid of sites (telephone communica-
tion in September 1976).

(2) Sulphur River. The Sulphur River Basin extends
through Bowie, Delta, Red River, and Titus Counties. A half-mile
to 1-mile riverfront zone is reported to contain southern flood
plain forest with great quantities of wildlife and numerous lakes
and sloughs. The relatively undeveloped, natural state of the
Sulphur River Basin is considered in this document.

, c. Existing development. Only limited recreational devel-
opment has occurred in the basin except in areas stimulated by the
construction of reservoirs. The most significant recreation devel-
opment in the basin is provided at Wright Patman Lake. At this
lake, Atlanta State Park, approximately 24 US Army Corps of Engi-
neers recreation areas, and six privately operated concessions
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provide for many types of activities including camping, picnicking,

boating, waterskiing, hunting, swimming, and fishing. The Bonham
State Park, which is also located in the Sulphur River basin near
Bonham, offers facilities for trailer camping, group camping,
picnicking, fishing, swimming, and miniature golf. The Governor
James S. Hogg Memorial, a state park not in the basin, but within a
50-mile radius of the Cooper Lake site, is developed for day use
only with picnicking and sanitary facilities. The primary attrac-
tion is the historic structure and exhibit commemorating the late
Governor Hogg. Within a 51-100 mile radius there are four state
parks, including Atlanta State Park. Daingerfield State Park, near
Daingerfield, is developed for picnicking, fishing, boating, water-
skiing, nature study, and camping. Tyler State Park, located 8
miles north of Tyler, is highly developed and is a major outdoor
recreational attraction in the region. Eisenhower State Park,

located on Lake Texoma near Denison is developed for camping,
picnicking, and boating. Table 11-14 shows the visitation for the

two state parks located in the Sulphur River Basin.

Table 11-14

State Parks Visitation

Bonham State Park

1970 1971 1972* 1973

Cars 46,820 39,590 23,280 21,760
Campers 3,30C 3,190 4,640 2,510
Day Use 105,440 97,593 80,070 71,248
Total Users 108,740 100,783 84,710 73,758

Atlanta State Park

1970 1971 1972* 1973

Cars 23,220 24,060 22,780* 23,976
Campers 4,550 6,820 5,240 5,110

Day Use 61,414 62,246 57,119 62,153

Total Users 65,964 69,066 62,359 67,263

Source: Texas Parks and Wildlife Department, Austin, Texas, 1974.

*Change in recording method for computing park visitors.
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The region within the 50-mile radius of the Cooper Lake site
contains a number of small lakes and several large reservoirs which
are developed, to some extent, for recreational use. These lakes
total 65,881 surface acres. Within the 51-100 mile radius of
Cooper Lake there are 27 lakes and reservoirs totaling 373,197
surface acres. Table 11-15 lists the lakes within a 100-mile
radius of Cooper Lake.

d. Regional recreation demand. Estimates from the Texas
Outdoor Recreation Plan furnished by the Texas Parks and Wildlife
Department indicate an existing and future need for opportunities
for many types of outdoor recreation in the Sulphur River Basin.
The Sulphur River Basin is contained within 11 Texas counties and
one Arkansas county. Nine of the 11 Texas counties are included in
Texas Comprehensive Planning Region 13; these include Cass, Bowie,
Delta, Hopkins, Lamar, Franklin, Morris, Titus, and Red River
Counties. Hunt and Fannin Counties are part of Texas Comprehen-
sive Planning Region 12. Under the Texas Outdoor Recreation Plan

(TORP), there are 36 Comprehensive Planning Regions. These regions
basically partition the same counties as do the 24 Governor's
Planning Regions currently in use for planning by the Texas Council
of Governments, with the exception that large metropolitan areas
have been broken out and given individual planning status. In all
cases the newly defined TORP metro-regions can be combined with the
appropriate adjacent rural regions to yield the original 24 Govern-
or's Planning Regions. The new Texas TORP Comprehensive Planning
Regions thus incorporate smaller numbers of counties and allow for
a more detailed analysis of recreational demand and supply on a
regional as well as a state-wide basis. Data from the Texas Out-

door Recreation Plan include demand, supply, and needs data for
Comprehensive Planning Regions 12 and 13. These data include
information taken from the rural volumes of the Texas Outdoor
Recreation Plan for the years 1975, 1980, and 1990. Needs for
resources and facilities exist for many activities for 1975 through
1990. The demand, supply in activity days available, and the
recreation resource requirements (needs) are shown for 12 selected
outdoor recreation activities in tables 11-16 through 11-21. As
indicated, rural lakes and reservoirs currently existing in Regions
12 and 13 are projected to adequately satisfy requirements for
boating, boat fishing, and skiing in rural areas through the year
2000. This potential, however, is not being realized because of a
lack of adequate access facilities. In contrast, adequate access
facilities are proposed at Cooper Lake.
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In addition, the TORP states:

"Proximity to water for many land based

activities is important to recreationists. In the
development of resource requirements for surface
acres, the availability and suitability of adja-
cent reservoir lands and shorelines, use intensity
trends, and park occupancy rates on existing reser-
voirs were not considered in detail. In depth,
consideration of these factors may indicate higher
surface acreage requirements in order to provide
adequate lands adjacent to reservoirs to support
the water and land related facility requirements
presented in this section."

2.07 ARCHEOLOGICAL AND HISTORICAL ELEMENTS

a. Archeological

(1) Overview of existing data

(a) Paleo-Indian. Throughout the Sulphur River
Basin, archeologists have found evidence of man from the prehis-
toric stage of the Paleo-Indians through the historic stage of the
Caddo Indians. The Paleo-Indians probably migrated to the Americas
from Siberia during the last stages of the Pleistocene. Theirs was
a nomadic life stalking the now-extinct big game mammals (mammoth,
camel, ground sloth, cave bear, and the "giant" bison). Climatic
changes and the disappearance of the large Ice Age animals brought
changes in the adaptive patterns of Paleo-Indians. Hunting empha-
sis was placed on the white-tailed deer and the modern bison and
plant gathering probably became more specialized. Although Paleo-
Indian peoples may have reached northeastern Texas approximately
11,000 years ago, there is little direct evidence for this date.
Scottsbluff, Plainview (Webb, 1958), Meserve, and Angostura have
been found in the area, but most are isolated or scattered finds.
A Clovis fluted point was found on the edge of the high terrace
near the mouth of the Kiamichi River in Oklahoma. Because no signs
of a camping area were found, this Clovis point probably represents
a hunting loss. The base of another Clovis point was found in an
unexcavated Archaic site about 1 miles south of the east end of
the Sam Kaufman site. The site is located on a high terrace above
Big Pine Creek. Although Plainview, Meserve, and Dalton points are
found associated with early Archaic dart points at this site, the
Clovis base may be a pickup by the Archaic people. No actual
Paleo-Indian "sites" have been reported.
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(b) Archaic. The Archaic stage in East Texas

emerged around 7000-5000 B.C. and lasted generally until about A.D.
1 and perhaps even later in some areas. Archaic sites are usually
small and represent a preagricultural prebow and arrow stage of
development. Seasonal movement between base camps seems to have
been the norm, although in isolated instances, a sedentary exist-
ence may have been achieved. Projectile points, which tipped hand-
thrown or atlatl-thrown darts, dominate the tool assemblage on
Archaic sites, but a far greater range of general utility imple-
ments (compared with Paleo-Indian assemblages) are also found.
These tools include ovate and triangular bifaces, side and end
scrapers, gravers, gouges, drills, spoke shaves, and, significantly,
a complex of ground stone artifacts--celts, grooved axes, grinding
slabs, manos, and pitted stones (Johnson, 1962). The appearance of
ground stone artifacts belies the importance of wood-working and
plant food preparation in the late Archaic era. Pottery of Wil-
liams Plain varieties (Johnson, 1962), Bear Creek Plain, and bone-
tempered wares seems to have been added to late Archaic assemblages
without affecting significant changes in traditional patterns or

activities.

1. The LaHarpe Aspect. Johnson (1962)

defined the LaHarpe Aspect as an Archaic complex bordering the
fringe of the Eastern Woodlands and extending throughout East Texas
from Houston to southeastern Oklahoma and perhaps extending into
western Louisiana and southwestern Arkansas. The complex is identi-
fied by flexed burials without grave goods, pitted stones, expanding
stem dart points such as Yarborough, Trinity, and Palmillas (early
phase), contracting stem dart points such as Gary and Wells (later
phase), plain pottery (terminal phase), and polished and ground
artifacts (axes, celts, gorgets) (Johnson, 1962). The LaHarpe
Aspect is a very broad archeological classification and will no
doubt be subdivided into several time and geographic units as more
information is assembled. The end of the LaHarpe Aspect coincides
with the appearance of abundant ceramics and arrowpoints, no doubt
signaling the beginning of a more sedentary, probably agricultural
way of life in East Texas.

2. Manton Miller site. The Manton Miller

site, located within Cooper Lake in south-central Delta County, was
excavated in 1959 by the Inter-Agency Archaeological salvage pro-
gram (Johnson, 1962). Two areas of the site were excavated dis-
closing artifacts typical of three separate phases of occupation
(LaHarpe Aspect - late and terminal phases - and Alto Focus Cad-
doan), four human burials, one dog burial, three basin-shaped pits,
and seven earthen hearths (Johnson, 1962). Faunal remains included
deer, ferret, skunk, raccoon, opossum, dog, terrapin, cottontail,
hare, fish, and turkey (?). The presence of deer antler artifacts
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implies that the site was occupied during late fall and winter and
occupation during other seasons is suspected because of its rela-
tively large size (4 acres), and the presence of daub fragments
(suggesting the presence of houses).

(c) The Neo-American Stage. The stage followed
the Archaic Stage in East Texas. The division between Archaic and
Neo-American is not neat and clear. Archgic survivals are preva-

lent (Webb, 1958) and indeed there seems to be a fairly lengthy

period of time, perhaps from 200-100 B.C. to A.D. 500-1000, when
pottery, burial mounds, and other non-Archaic traits were in vogue
without any apparently significant alteration in subsistence-
settlement patterns, which remained basically Archaic. Some par-

ticipation in the Southern Hopewellian, or Marksville, interaction
sphere by local East Texas peoples during this early Archaic-Neo-
American transition is indicated by burial mounds at Jonas Short
and nearby at Coral Snake Mound (Jensen, 1968). It is also probable
that some Bellevue-like manifestations (cf. Fulton and Webb, 1953),
typical of northwestern Louisiana, also may have occurred in East
Texas during this time. However, certain trends, namely the con-

tinued popularity of the small-thin arrow point over the larger
antecedent dart point, the development of a mound-building complex,
and the probable integration of horticulture with an efficient
collecting-hunting base, led a significant change in local cultures
around 900-1000 A.D. From this important dateline, archeologists
rccognize two broad cultural aspects, Gibson, the earlier, and
Fulton, the later (Krieger, 1946). These aspects are considered to

mark the indigenous development of the Caddo Indians. Some author-
ities maintain that this prehistoric Caddoan development had its
roots in Mesoamerican and/or Coles Creek (a widespread culture in
eastern Louisiana) stimuli, while others insist it came about under
its own inertia (Davis, 1970). These views cannot be presently
reconciled. The division between Gibson and Fulton aspects formerly

hinged oiu the presence of Southern Cult materials in the former and
their absence in the latter. Southern Cult elements, which repre-

sent an integrated complex of art forms and motifs in clay, shell,
and stone thought to be associated with religious mortuary prac-

tices or with the Green Corn ceremony (Waring and Holder, 1945),
have not been discovered in Fulton aspect sites and what was for-

*merly recognized as a sharp division between the two aspects is now

dissolving into a rather continuous transition.

1. The Gibson Aspect (A.D. 500(?) or 900-
A.D. 1200)

a. The Alto Focus. The Alto focus is
the first widespread early Caddoan manifestation. It was defined

I1-69 j

- --,-,,--.-,."w*-* .--- - .* . ,- -+ .. .. .- - - -



on the basis of materials from the George C. Davis site (Newell and
Krieger, 1949) and amplified later by findings at Smithport Landing

(Webb, 1963). Typical pottery types include Holly Fine Engraved,
Hickory Fine Engraved, Dunkin Incised, Davis Incised, Weches
Fingernail Impressed, Crockett Curvilinear Incised, and Pennington
Punctated Incised (Newell and Krieger, 1949: 187), and Carmet
Engraved and Wilkinson Punctated (Webb, 1963). Dart points--Gary,
Wells, Ellis, and Yarborough--continued, but the Alba arrow point
is the major type. Burial goods often include petaloid celts,
figurines, ear spools, long-stemmed pipes, Copean "knives," and
other minor elements. Burials were made in pits let down into
flat-topped mounds (Davis) or in cemeteries (Smithport Landing).
Round houses, ranging from 20-50 feet in diameter, were the norm at
Davis. Agriculture was practiced and may have been the major
source of subsistence. Inter-regional trade is manifest in the

appearance of exotic materials, e.g., copper, Catahoula sandstone,
kaolin, slate, schist, and porphyries. Settlement patterns are
incompletely known, but large ceremonial centers surrounded by a

supporting precinct are anticipated. A ranked social structure,
economic redistribution, and a priest-chief type of government are
also suspected, and the Alto focus may signal the first appearance

of Caddoan chiefdoms, sophisticated sociopolitical forms exceeded
in complexity only by state-type organizations.

h). The Gahagan Focus. The Gahagan

mound, excavated by Webb and Dodd (1939), is the type site of the
Gahagau Focus. It is located on the Red River in northwestern
Louisiana. It is contemporary with the Alto Focus and has been
included by some researchers under that rubric rather than under a
separate one. The physical elements of culture, as described for
the Alto focus, occur in Gahagan, with some omissions, additions,

and local peculiarities. Comparatively, the Gahagan focus is
"fancier" than most Alto components. The larger number of cere-
monial burial placements differed from the sparse placements at
Davis. The "cloud-blower" and frog effigy pipes are so far con-
fined to the Gahagan mound as are the spatulate greenstone celts,
stone discoidals, copper-covered wooden rattles, copper human hand
effigy and long-nosed god mask, and numerous other items. Webb and
Dodd (1939) have argued for Gahagan-Floridian connections, but
recent discoveries, including the Mounds Plantation site, make such

possible connections rather dubious. The Gahagan complex certainly
looks local, a crystallization of a general Alto base in the Red
River Valley of northwestern Louisiana around A.D. 1000-1100.

c. The Haley Focus. The Haley focus
marks the end of the Gibson aspect; it is estimated to date from
the period between A.D. 1200-1400 (Davis, 1970). Haley components
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are concentrated in southwestern Arkansas along the Red River and
principal affluents. Settlement pattern generally follows the Alto

pattern of large, widely-separated mound centers with scattered
intervening hamlets. Usually each center has a dominating temple
mound and surrounding burial mounds. Mounds were usually erected

over "altars" or burned buildings and grave pits were subsequently
excavated into them. Burials are extended supine forms and are
usually adult males. Burial furniture is plentiful and consists of
pottery vessels (Haley Complicated Incised, Crockett Curvilinear
Incised, Davis Incised, Dunkin Incised, Hickory Engraved, Spiro
Engraved and others), Hayes arrowpoints, elbow and long-stemmed
pipes, petaloid and flat celts, and numerous shell artifacts. The
Southern Cult iconography is rarely reflected in the Haley focus.

d. The Sanders Focus. The Sam Kaufman
site excavated by Harris (1953) dates the first habitation of the
site to the llth century, thus giving us a good example of a Sanders
Focus site. This site consisted of a village area about a mile

long and 1 mile wide. Eleven burials were found, including a pit
burial of skulls and evidence of a cremation. Twc multiple burials
which date between A.D. 1300-1500 were recorded and their presence

at this late date is interpreted as a continuation of an earlier
burial form once more common throughout the Caddoan area. Burials
at the Kaufman site show some patterns indicative of ranked status.
In multiple burials, most of the individuals were placed in an
orderly fashion on the pit floor and above these were laid the
bodies of one or two individuals who were apparently of higher

status. If this pattern of burial sequence indicates status
ranking, females as well as males occupied positions of high

status. Cult artifacts include motifs engraved on shell gorgets,
engraved human head cameos, and copper-covered earspools. The
mounds at the site were not built as temple or burial structures
but are the result of midden accumulation. Harris reported pottery

types from these burials and lithic artifacts of novaculite which
indicate that there was some trade with, or intrusion from, the
inhabitants of southwestern Arkansas. Other trade material included

turquoise artifacts, probably obtained from the Pueblo Indians of
New Mexico and glass trade beads from early white traders. Analy-

sis of the tools and faunal remains from the midden show a heavy
reliance on hunting/gathering. This site is listed in the National
Register of Historic Places and lies outside of the project area.

2. The Fulton Aspect (1200 A.D. to early

historic times). The Fulton Aspect, which includes several late

prehistoric and protohistoric foci, superseded the Gibson aspect
throughout the Caddoan area, sometime around A.D. 1200. In the
main, the Fulton aspect seems to represent a period of cultural
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de-evolution at least in the elements of culture which typified the

preceding Gibson manifestation. The major losses include ceremonial
objects, mound-building, grave richness, and funeral elaboration.
The ceremonial center outlying hamlet settlement pattern was re-
placed by a scattered village-camp pattern set across many environ-
mental zones. Population seems to have dispersed and village
autonomity seems to have been the rule. Agriculture may have been
of reduced importance, as wild food collecting became of prime
importance again. Tribal organization probably replaced the more
sophisticated chiefdom sociopolitical forms, but this organizational
form set the stage for the appearance of regional confederacies,
well known at the beginning of historic times.

a. The Titus Focus. The Titus focus
of the Big Bend region of East Texas is a member of the Fulton
Aspect. The Titus focus lacks the ceremonial mounds and elaborate
burial ceremonialism of the preceding Gibson era. Cemeteries are
known and contain extended burials with funeral offerings, typic-
ally pottery vessels and arrowpoints. Titus focus pottery types
include Bailey Engraved, Belcher Engraved, Belcher Ridged, Bullard
Brushed, Harleton Appliqued, Karnack Brushed-Incised, LaRue Neck
Banded, Taylor Engraved, Wilder Engraved, and Ripley Engraved.
Arrowpoint types include Bassett, Talco, and occasionally Maud, and

dart points, Gary and Ellis. Other implements are nutstones,
triangular celts, adzes, shell beads, and effigy pendants, and
various bone artifacts. Ceramic lip plugs, and clay elbow pipes
also occur. Virtually nothing is known about subsistence and
architectural features, nor about social or political organization.

b. The Bossier Focus. Webb's (1948)

excellent description of the Bossier Focus has not been improved in
nearly three decades. The Bossier focus is a widespread expression
occurring in northwestern Louisiana, East Texas, and probably
southwestern Arkansas. Bossier sites are typically small, are
located in the hills and terraces conjoining major river valleys,
and rarely, if ever, have accompanying burial mounds. The subsis-
tence base was mixed--hunting, collecting, and probably agricul-

tural. Architectural data are scarce; oval houses are suggested
and low sand mounds may have been built. Burials of extended

4supine form were made in shallow pits in middens with no observable
-- tendency to cluster in cemeteries. Burial furniture, consisting of

a few pottery vessels, was sometimes placed near the cranial region.
*Bossier pottery types include Maddox Engraved, Taylor Engraved,

Pease Brushed-Incised, Belcher Ridged, Sinner Linear Punctated,
Dunkin Incised, and Bossier Brushed. Other artifacts include elbow
pipes, pottery discs, clay figurines, dart and arrowpoints, ground
and polished stone items. Most of the material cultural inventory
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is very hard, if not impossible, to separate from Late Archaic
materials. The relationship of the Bossier focus to other Caddoan

foci is poorly understood as is the evolution of the culture.
Sociopolitical characteristics and other details of culture are

unknown.

C. The Belcher Focus. The main char-

acteristics of this focus are found at the Belcher Mound site
located along the Red River. The site represents a ceremonial and
possibly a civil center of a small agricultural community. Belcher
focus culture at this and companion sites was undoubtedly derived

largely from the Haley focus (Webb, 1959). The nucleus of the
Belcher focus existed in the series of mound sites along Red River
between the present cities of Shreveport and Texarkana (Webb,

1959). Webb says that the Belcher focus people were unique among

Fulton cultures in retaining many traits which characterized the
earlier Gibson cultures: ceremonial centers in a major river
valley, active mound construction with mound burials as well as
habitation, a predilection for polished black pottery with fine
line engraving and pigment insertion, extensive use of shell for

tools and/or maments, high ceremonialism, persistence of specific
cult elements, burial ceremony attended by house destruction and
immolation, deep burial pits, rich burial placements, choice of
special burial pottery, vestigal use of copper, and extensive trade

for exotic materials. Webb goes on to speak about the relationship
of the Bossier-Belcher foci: possibly the Belcher focus is the
ceremonial expression of the more widespread Bossier focus, since

they seem to have a number of traits and several pottery types in
common (Webb, 1959).

d. Texarkana Focus. The best descrip-
tion of this focus can be seen at the Knight's Bluff Site which is

situated on a high bluff overlooking the Sulphur River northeast of
Douglasville in Cass County, Texas. The principal occupation at

this site was evidently by a small village of people over a period
of several decades (Jelks, 1955). The Texarkana focus was assigned

to this site due to the abundance of Texarkana pottery at this site
which includes Nash Neck Banded, McKinney Plain, Barkman Engraved,
Cass Appliqued, Simons Engraved, Bowie Engraved, Hatchel Engraved,
Foster Trailed-Incised, Avery Engraved, and Rattle Bowls. In

support of an alinement with early Texarkana Focus is the presence
of long-stemmed clay pipes of Gibson Aspect form, which probably
are survivals not yet replaced by the short-stemmed elbow pipes

affiliated with later phases of the Texarkana Focus and Glendon
Focus (Jelks, 1955). The Knight's Bluff Village appears to be

sedentary in character due to the excavation of one permanent type

house and the relatively large quantity of ceramics. Jelks assumed
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that agriculture was practiced although there was no direct evidence
of this on the basis that the village was permanent in nature and
because remains of agricultural products have been discovered in
closely related sites.

(d) Historical-aboriginal

1. First European contact. Historic contact
with the Caddo probably first occurred when wandering Jumano bands
of traders carried Spanish goods from New Mexico to eastern Texas
in the 16th century. About the same time, the DeSoto expedition
under the command of Luis de Moscoso encountered Caddo tribes in
the Red River area in June of 1542. Here they found the Naguatex,
a Caddoan tribe as well as the Hacanac, Nissohone, Nandacao, and
Hais. The expedition traveled through Caddo country all the way to
the Trinity River, alternately fighting and trading with the tribes
they met (Swanton, 1942). Later the same year, the expedition
returned through the same country on the way back to the Missis-
sippi River. These isolated instances were probably the only
Caddo-European contact until 1685, when La Salle traveled from the
Texas coast through Caddo country in his search for the Mississippi
River (Woodall, 1969). Following his visit, a period of frequent
contact and trade was established between the Caddo and the French.

2. Spanish-French rivalry. In 1691, the
Spanish began to counter the French influence by establishing a
series of missions in the southern part of the Caddo region among
the Hasinai Confederacy (Griffith, 1954). This was soon met by a
French countereffect under Bernard de la Harpe at setting up trading
posts along the Red River among the Kadohadacho tribes. Thus, the
battle lines were drawn between the French sphere of influence in
the north and the Spanish sphere in the south. The Caddoan area
became an object of national rivalry; the Spanish and French con-
tested each other's claim to trade and christianize among the
Indians although congenial relations between the French and Spanish
were maintained by the St. Denis and the Re Mezieres. In 1762, the
French withdrew their provincial government from northeast Texas
and ceded the area of Louisiana to the Spanish, who quickly estab-
lished alliances with the Kadohadacho. The Texas area itself soon
came under Spanish control and the Caddo tribes now traded almost
exclusively with the Spaniards. In 1803, after passing for a brief
period again into the hands of the French, Louisiana was sold to
the United States and the Caddo tribes were investigated and
reported by a US government expedition to the Red River in 1806
(Swanton, 1943). At this time, the influx of American pioneers
began into the counties of northeast Texas.
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3. Protohistoric Caddo culture. The proto-
historic Caddo villages first seen by these Europeans were less
widely distributed than those of the late prehistoric peoples. The
Caddo populations were organized into confederacies consisting of
a group of allied tribes living under one government and governed
by a supreme chief known as the Xinesi (Woodall, 1969). When
contacted by the Europeans, there were two main areas of Caddo
population: (1) the region along the Red River along the border of
Texas and Oklahoma where the Kadohadacho confederacy was located;
(2) the region between the Trinity and Red Rivers where Hasinai
confederacy was located; and (3) the region around present-day
Natchitoches, Louisiana, some 400 miles south of the Big Bend and
over 100 river miles from Caddo Lake where the Natchitoches con-
federacy was located. The valleys of Cypress Creek and the middle
Sabine were unoccupied. Archeological sites of this period contain
objects such as glass beads and metallic goods.

(e) Summary of early archeological investigations.
Archeological work in the Sulphur River Basin has progressed spor-
adically since the early 20th century. In the 1930's, extensive
excavation was carried out in the Red, Sulphur, Upper Sabine, and
Neches River basins under the patronage of the Works Project Admin-
istration. Most of the sites dug during this period were burial
mounds and campsites. The data collected during the thirties
eventually was analyzed and synthesized. Meanwhile, further inves-
tigation was taking place under the River Basin Surveys of the
Smithsonian Institution. Preliminary surveys and excavations were
carried out in reservoir areas of the Sulphur River Basin, as well
as other river basins in eastern Texas. In 1958, the Texas Archeo-
logical Salvage project was created and continued the River Basin
Survey's work in Texas. The Sulphur River Basin was investigated
at the proposed Cooper Lake site, but no excavations were carried
o u t.

(2) Recent archeol_ical investigations

(a) General. Recent surveys in the Sulphur River

Basin have located a total of 283 sites. These surveys include
investigations of the Cooper Lake project area, the channeling
operation area near Talco, Texas, and the Wright Patman Lake area.
One hundred and ten sites were located in the Cooper Lake area;
these sites are listed and described in appendix D (available for
review at the New Orleans District office). Ceramic and lithic
material from the sites indicated the presence of Archaic through
Neo-American culture stages in the Cooper area. The survey con-
ducted at the Wright Patman Lake area revealed 140 sites (East
Texas State University, 1971). These sites were also representative
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of the Archaic through Neo-American stages. The same types of

stages were indicated by archeological data collected in the flood

plain of the Sulphur River east of Talco, Texas; these sites are

also described in appendix D. Thirty-three sites were located and

recorded in this survey. More detailed descriptions of the surveys

in the project area follow:

(b) Southern Methodist University Investigations

sponsored by the National Park Service

1. SMU 1970

a. An extensive survey of the area was

begun in 1970 by a research team from SMU. The survey produced a
total of 105 prehistoric sites within and along the periphery of

the reservoir project area. Surface scatters of artifacts suggested
that the sites in and adjacent to the flood plain represent camps
of small hunting and gathering group, subsisting on riverine and

flood-plain resources, while sites on the terraces and in the up-
lands represent activity-specific sites, such as hunting camps and

quarrying stations.

b. While 75 percent of the recorded
sites were located within and adjacent to the flood plain (meaning

thc flood plain proper, remnant knolls in the flood plain, and
terrace edges), it was suggested that the prehistoric occupation of
the area was to maximize the _xploitation of resources of riverine
anO flood-plain nature, with a general disregard for resources
located in other environmental zones (terraces, upland edges, and
,plands). However, due to the contemporary patterns of bottomland
"looding during the late fall and early spring months, it was pro-
jected that continuous occupation of the flood-plain sites and a
year-round exploitation of the flood-plain resources would have

been impossible.

c. An explanatory settlement-subsistence
* model was formulated: occupation of the area was on a seasonal

basis only, and prehistoric populations frequented the flood-plain
sites during restricted times of the year to exploit certain plant

.4h. and animal resources and relocated outside the confines of the
reservoir during the remainder of the year.

d. After completion of the site survey,

a number of sites were selected for testing to investigate their
research potential. Limited testing was conducted at the following

five sites: the Society Site (X41HP2), the Finley Site (X41HP30),
the Jarrell Site (X41DI12), the McKinney Site (X41DI13), and X41DI59.
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2. SMU 1972

a. The discovery of five additional
sites during the 1972 field season brought the total number of
known sites to 110.

b. A testing program was initiated to
evaluate the functional variability between sites of different
sizes. The four sites tested during the 1972 summer field season
were the Lawson Site (X41HP7), the Cox Site (X41HP37), the Ewing
Site (X41DT57), and the Thomas Site (X41DT68). It was determined
on the basis of this site testing that flood-plain sites were
functionally equivalent, irrespective of site size.

c. The results of these efforts are
detailed in the publication "Archaeological Research at Cooper
Lake, 1970-1972" (Hyatt, Butler, and Mosca, 1974).

3. SMU 1973

a. During this season, site testing
was oriented to the investigation of sites located in different
environmental locations. Two flood-plain sites (X41HP37 and X41-
DT68), one site on a terrace edge (the Thalya Site, X41DTI7), and a
site on a remnant knoll (the Manton Miller Site, X41DTI) were
selected for study. It was expected that the Miller Site might
represent a permanent base camp.

b. The sites tested demonstrated a
functional equivalence, despite their environmental locations
Flood-plain and terrace edge sites differed only in the intensity
of the occupation, the former being more intensively occupied.
This was evidenced in particular by the density of depcsits and by
the frequency of cultural features (such as hearths, trash pits,
and human burials) at flood-plain sites.

C. Although a house structure was
located at the Miller Site, the relatively shallow cultural deposit
and nature of the artifactual content suggested that this site was
simply another seasonally occupied camp.

4. SMU 1974

a. A program of systematic excavation
was effected during 1974 to refine the evaluation of functional
variability between sites. Special attention was given to the

S) collection of data to clarify problems of:
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(1) Occupation seasons

(2) Subsistence base

(3) Intrasite activity patterning

(4) Technological activity patterning

(5) Surface-subsurface artifact

distribution correlations

(6) Chronology and cultural affili-
ations

b. A flood-plain site, the Arnold Site
(X41HP34) was selected for extensive excavation. The eastern half
of the site was excavated, exposing ten human burials, numerous
hearths, and trash pits, giving a considerable insight to the
internal organization of activities within a site.

c. The research was simultaneously

designed to continue the investigation of the relationships of
terrace sites and flood-plain sites.

d. Testing was resumed at the Thalya
Site (X41DT17) to reveal a greater depth of deposit along the edge
of the site than previously disclosed. A second terrace edge site
was tested (X41DT20). This site demonstrated a very shallow cul-

tural deposit, with the usual generalized artifact inventory,
suggestive of a short-term season occupation.

5. SMU 1975

a. The 1975 summer field season wasprimarily dedicated to the completion of the excavation of the

Arnold Site and the obtaining of a comparable quantity of data from
a terrace edge site, the Ranger Site (X41DT19). Three additional
burials were located at the Arnold Site, as well as the hearths,
and three more trash pits. No features were located at the Ranger
Site, despite the systematic nature of the excavation. This may be
attributed to the lack of preservation in the sandy soil or perhaps
to the legitimate absence of features there because of the very
short term of the occupation. The exceptional preservation of
osteological remains at the Arnold Site has enabled the determina-
tion of the prehistoric subsistence base and has indicated that
the occupation of the site may have been year-round, rather than
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restricted to certain seasons of the year. The sandy soil at the
Ranger Site was not conducive to the preservation of osteological
material, inhibiting the reconstruction of the subsistence base and
the season(s) of occupation at this site.

b. The artifact assemblages from these

two sites are of comparative value. The Ranger Site provides a

late Archaic (perhaps "transitional") inventory of artifacts, while
the Arnold Site yields a distinct collection of Neo-American arti-
facts. It is expected that the comparison of the two will clearly
illustrate the technological changes which characterize the occu-

pational periods.

c. Two additional sitps were tested
during the 1975 field season. The Luna Sites (X41DT36 and X41DT37)
are located at the confluence of the South and Middle Sulphur
Rivers, one on a remnant knoll and the other at the base of the
knoll in the flood plain.

d. The objective of testing the site

on the knoll (DT36) was to determine whether or not it represented

a base camp, while tne testing of the site in the flood plain

(DT37) was to verify whether or not the site represented a contem-
poraneous and associated specialized burial area.

e. A total of ten test pits were

tributed across the site in the flood plain (DT37). Three humir
burials were recovered, along with an artifact inventory suggesL~ve
.f a temporary campsite, contradicting the assumption that this was
a specialized burial area.

f. The testing of the site on the
knoll (DT36) was insufficient to fully evaluate its prehistoric

function. The deposit proved to be extraordinarily large (covering
@ 2,000 square meters) and deep (greater than 70 centimeters). The
seven test pits which were distributed over Lhe site were productive
in terms of artifact recovery, nonetheless inadequate to isolate

I the internal organization of the site or to establish its identity
as a permanent base camp.

6. SMU 1976

a. The synthesis of the investigations
should provide a comprehensive picture of the prehistoric occupa-

tion of the area and its relationship to surrounding areas. Plans
for the 1976 season (sponsored by the Corps of Engineers) included
testing of 14 selected sites identified by earlier investigations.
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The Luna Site (X41DT36) on the knoll was among those selected.
Investigation of sites in the terrace and upland zones will be
stressed, as were sites pertaining to the Archaic occupation, those
being relatively unexplored topics.

b. An evaluation of the historical
cultural resources was also conducted. A report is currently in
preparation.

c. Based on determinations of signi-

ficance and publication and coordination of the report, appropriate
plans may be developed for additional salvage and/or mitigation to
be accomplished on resumption of construction.

(c) East Texas State University Investigations

1. Distribution of lithic artifacts. The
distribution of lithic artifacts found during the East Texas State
University survey appear to be random, without any geographic
pattern. Those artifacts which could have been involved in food
processing and the fashioning of nonfood procuring implements were
noted on both the terrace and knoll sites. The lithic raw mate-
rials from these sites seemed to have come from graded Pleistocene
gravel beds on the upland terraces south of the Sulphur River. The
concentration of ceramic materials on sites in the western end of
the survey area might be the result of variables not readily appar-
ent in the current study.

2. Influence of floods on site location.
The flooding of thc river flood plain is variable. Rainfall in the
area can occasionally fall up to 10 inches in 24 hours, causing

flash floods. Therefore, occupation of the river flood plain was
probably limited to the summer dry season. During the wet months
.)tf spring and fall, the flood plain was boggy, making habitation
rather undesirable. During this 6-month period, the flood-plain

knolls provided an elevated dry area while the surrounding terri-
tory could still be exploited. During the months of maximum rain-
fall, the knolls were isolated by the floodwater and were probably
abandoned. Most of the terrace edge sites were within 5 feet above
or below the present maximum flood level of the Sulphur River

(about 300 feet). Sites along the maximum flood level tend to be
- larger than those at higher elevations. Four of the five sites

containing ceramic material were located near the present flood
line. Within the limited scope of the survey, the greatest number
of sites was located on the first terrace overlooking the Sulphur

River plain. The majority of these sites has easy access to water
throughout most of the year. The remaining sites were located on
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flood plain knolls, except for one quarry site located on the
second terrace between the 340-foot and 350-foot contour.

(d) Site identification. Site numbers for these
surveys were recorded under the trinomial system used by the Uni-
versity of Texas at Austin. Plate 11-6 shows the general location
and relative distribution of sites in the reservoir area.

b. Historical

(1) Historical pattern, communities, and sites. The

11 counties of northeast Texas included in the Sulphur River Basin
developed a distinctive settlement pattern. This settlement pat-
tern was influenced by physical, locational, historical, and eco-
nomic factors. The approximate western boundary of this region is
the 30-inch rainfall line dividing the wooded eastern section of
Texas and the western plains section. This was also the boundary
of the two distinct aboriginal cultures: the nomadic Plains Indians
(such as the Comanches) penetrated the east only to follow buffalo
or to loot the villages of the cultivator Indians. This eastern
region was physically suited to a village-dwelling cultivating
settlement type. Rainfall was more dependable, the climate was
mild with a long growing season, small game was abundant, and there
was a good supply of fruits, nuts, acorns, and herbs. The predom-
inant village-dwelling tribes were Caddoes, who cultivated corn,
beans, calabashes, watermelons, and sunflowers. The route of the

"Caddo Trace" between Caddo villages near Shreveport and their
prairie hunting grounds to the west ran diagonally across present
Hopkins County and followed the divide between the Sulphur and

N Sabine Rivers. The western boundary of the Caddoes remained long
after their departure and the disintegration of tribal identity.
In the treaty of 1843, this same western boundary was used as the
division between the Indians and the white Americans. Provisions
of the treaty included a line of trading posts just beyond the
ancient line of Caddoan villages. During 1849-50 a line of mili-

tary posts was established paralleling the prehistoric frontier
between villagers and nomads. This aboriginal frontier later
became a battleground between the Plains Indians and civilization.

(a) Early exploration. Early Spanish explorers
such as Coronado and DeSoto entered this area, followed, in the
early 18th century, by French explorers and traders who encountered

the Caddoes along the Red River. The French established relations
with the Indians and made some settlements in the area, raised

crops, and traded with the Indians. In 1797 the Red River Region
was mapped by Philip Nolan. His map was passed on to a Baron
Carondelet and then to the Spanish governor of New Orleans. Spanish
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settlement did not occur in this northeastern region, although the
area was claimed by Spain and later by Mexico, and administered
loosely as a part of the province of Texas.

(b) Early settlement. The first Anglo-Americans
entered the East Texas region early in the 19th century. Many
explorers, traders, and settlers moved up the Red River. Settle-
ments occurred along the Red River and the old aboriginal frontier,
eventually spreading throughout the 12 counties of the Sulphur
River Basin. The first American settlers arrived in 1814 or 1815,
settling on both sides of the Red River. One of the first settle-
ments was at Jonesboro (no longer in existence). In 1818 a ferry
was established near the mouth of the Kiomatia River by Henry Jones
at the settlement bearing his name. This area was considered to be
a part of the Louisiana Purchase and the territory of Missouri. In
1819 the Adams-Deonis Treaty established the Spanish-American
boundary, but it was more than 20 years (including three changes in
Texas sovereignty) before the line was surveyed from the Sabine to
the Red River. In 1819 the territory of Arkansas was organized and
superseded Missouri's claim to the area. The settlers along both
sides of the Red River considered themselves a part of the United
States and accepted the authority of the Arkansas Territory.
Settlers on the north side of the Red River were ordered to move to
the south side when the United States Government set aside terri-
tory for Indians. Some of the settlers did move south of the Red
River, but others wrote to the government in Washington. They did
not want to give up their homes and their fields. The United
States Government made a new survey and placed the Indian lands
farther to the west. These settlements then became a part of
Arkansas, first as a part of Hemstead County and later of Miller
County. Jonesboro was designated the county seat of Miller County,
Arkansas, in 1822 and county courts were held at intervals at
Jonesboro.

(c) 'Texas becomes a republic. After 1826 settle-
ment south of the Red River was under the Milam and Wavell colon-
ization contracts. Ben Milam received a colony grant from Mexico
in 1826 after helping Mexico gain independence from Spain. Milam
located a settlement at Lost Prairie (now in Miller County, Arkan-
sas). All settlements along the Red River were under the juris-
diction of Nacogdoches, but Mexico did not enforce its jurisdiction.

*The great confusion in the location of the Milam and Wavell colon-
ies left the region open to squatter sovereignty. Some settlers

* "paid taxes in Arkansas while sending representatives to the Texas
convention in 1835-36. In one of many such cases a brother was
representing the district in the Arkansas constitutional convention
while another brother sat on the councils of the Republic of
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Texas. Texas became a republic the same year, 1836, that Arkansas
became a state. The republic adopted the Red River County into its

area. However, until 1838, Arkansas and Texas courts were held at
Jonesboro. Clarksville had citizens paying taxes to both Arkansas
and Texas, and the area was loosely administered by both governments.
The boundary line was finally demarcated several years after Texas

became a republic. Before the revolution, the area was known as the
Red River District and after the constitution, the Red River County.

(d) Civil War. During the Civil War this north-
east region was strongly secessionist. Soldiers from the counties
were assigned to the Red River frontier and took over military
posts in Indian territory as well as being sent east. Texas cattle
were driven across this region for the Confederate troops in the
east.

(e) Reconstruction Era. There was a heavy surge
of immigration from the Old South in the 1870's and 1880's due to
Reconstruction, the depressed state of the south, and the loss of

property, both land and slaves. This was resurgence of the ante-
bellum migration. Settlers came by covered wagon, boat, and rail-
road. However, now there were no free lands and these immigrants

were without capital to establish themselves independently. This
was the Cotton Belt moving westward, and economic conditions inten-
sified this pattern of life and economy based upon cotton. The

migration of the 1870's and 1880's was the last great movement of
population into East Texas until the oil boom of the 1930's. For
many years, the region had an economy of barter and subsistence
firming. With better transportation and the development of ginning

facilities, cotton became the chief cash crop. The possibility of
an easy subsistence economy created a lack of incentives and was a

handicap to growth and development. The one-crop cotton economy,
inertia to change, the banking and commercial structure, and racial
habits retarded the transition to a better agricultural economy.
Only when the soils were depleted and cotton was produced more
efficiently elsewhere, did the predominant agricultural pattern
change to livestock and commercial crops.

(f) The coming of the railroad. The development
of railroads in the late 19th century created numerous new towns,

*the change of location of some towns, and the disappearance of
others. Many of the older towns have also had name changes.
Several small counties were created because of the prospect of
railroad development. Various industries developed rapidly with

the improved transportation facilities. The industries were based
upon the resources of the region: lumbering and furniture, cotton
ginning and cottonseed, pottery, livestock, and services.
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(g) Summary. The settlement pattern of the 12

counties in the Sulphur River and Red River region was influenced
by several factors. First, physically the region was suitable for
an easy subsistence economy. With climate and soils somewhat
similar to the Old South, there was an easy transfer of the cotton
plantation economy. Second, locationally the region was the gate-
way to Texas, and many settlers and adventurers settled in this
region rather than migrating farther west or southwest. The region
was bounded by the Red River water route on the east and north.
The land route from Little Rock proceeding southwestward into Texas

crossed this region. Third, historically the region had been
partially explored early. However, the land was never occupied by
the French, Spanish, or Mexicans and provided a free area for

migrants from the United States. Colonization grants provided
inducements for immigration. The adventure of fighting against
Mexico for Texas and fol the United States, plus the inducement of
land grants for military services rendered, enticed others to come
to Texas. Fourth, economic factors influenced the settlement of
this northeast Texas region. The economic depression of 1837 saw
migrations from the United States with the offer of free lands in
the Texas Republic. Southern farmers with their slaves moved the
Cotton Belt westward. After the Civil var, during the Reconstruc-
tion, and in the Depression of 1873, southern farmers again made a
resurgence of th antt--bcllum migration. Th Cotton Belt moved
westward into Texas although free lands no longer existed. The
cotton plantation economy ana way of life continued even after
slaves were emancipated. As in the Old South, the one-crop economy
depleted the soil[. However, change ot agricultural patterns was
-low ti, devel p. 4Mny of the decs endants of the original settlers
, till remain in the region. The development of towns went through
several stages. First, there was the development of trading posts
and military forts. Secondly, towns developed along routes of

migration. Thirdly, some towns created as counties were organized.
FVinally, with the coming of the railroads, new towns appeared and
old towns were abandoned or relocated.

(2) National Register of Historic Places. The National
Register of Historic Places dated 1 February 1977 and monthly
supplements through March 1977 have been consulted for the 11 Texas

counties and one Arkansas county in the basin to be affected by the
selected plan. Seventeen cultural sites were noted; however, all
are outside of the immediate project area. Sites included in the
National Register of Historic Places are listed below:
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County/State City Historical Place

Bowie, Texas Texarkana Draugh-Moore House

Bowie, Texas Texarkana Offenhauser Insurance Building
Bowie, Texas Texarkana (vicinity) Texarkana Phase Archeological

District

Bowie, Texas Texarkana (vicinity) Roseborough Lake Site

Fannin, Texas Bonham The Sam Rayburn House

Hunt, Texas Greenville Post Office Building

Lamar, Texas Paris Samuel Bell Maxey House

Lamar, Texas Faulkner (vicinity) A. C. Makin Archeological Site
Miller, Arkansas Texarkana Orr School

Miller, Arkansas Texarkana Dean House

Red River, Texas Blakeney (vicinity) Sam Kaufman Site
Red River, Texas Clarksville Smathers-DeMorse

Red River, Texas Kiomatia (vicinity) Kiomatia Mounds Archeological

District

Sites with pending nomination to the National Register of Historic

Places are listed below:

County/State City Historical Place

Franklin, Texas Ozark (vicinity) Deane Summer House

Hopkins, Texas Sulphur Springs Hopkins County Courthouse

Hunt, Texas Kingston (vicinity) Site of Birthplace of Audie

Murphy
Titus, Texas Winfield (vicinity) Hale Mound Site

(3) Historical Markers. Historical Markers, as com-

piled by the Texas State Historical Survey Committee (published by
Texas Historical Foundation, 1971) for the 11 Texas counties within

the Sulphur River Basin are presented in appendix E, which is

available for review at the New Orleans District office. None of

these sites are located in the immediate project area.

2.08 SOCIOECONOMIC ELEMENTS

a. Economic elements

(1) Area of economic impact. For purposes of this
report, the area of economic impact, or study area, includes the

Texas counties of Bowie, Camp, Cass, Delta, Fannin, Franklin,

Hopkins, Hunt, Lamar, Morris, Rains, Red River, Titus, and Wood.

(2) Land and its use. As is reported in preliminary
data to the latest published Census ot Agriculture (1974), the
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total land area of the 14 counties included in the study area is
approximately 5,538,000 acres or about 8,653 square miles. In
1974 more than 3,463,000 acres, over 62 percent of the total area,
were in farms. Of this farm area, 582,000 acres were harvested
cropland, consisting mainly of 281,700 acres of hay crops, 91,800
of cotton, 86,000 of sorghlms, and 42,400 acres of soybeans. An
additional 964,300 acres of cropland were used only for pasture.
Eight of the counties included in the study area (Bowie, Camp,
Cass, Franklin, Morris, Red River, Titus, and Wood) have signifi-
cant amounts of commercial forest land, totaling 1,566,800 acres in
1965 (US Forest Service, "East Texas Piney Woods" 1967). This
figure includes some woodland on farms. The study area is not
highly urbanized although Bowie County is part of the Texarkana
Standard Metropolitan Statistical Area. About 59 percent of the
urban population in 1970 was located in the cities of Texarkana
(Texas part, population 30,497), Paris (23,441), Greenville (22,043),
and Sulphur Springs (10,642).

(3) General economic profile

(a) Agriculture. As is indicated by the large
amount of acreage devoted to the production of hay crops and the
amount of cropland used only for pasture, agricultural emphasis in
the study area is in the production of livestock and livestock
products. This has been a developing trend over the past several
decades. In 1949, the value of all farm products sold in the study
area totaled $63.6 million, with $43.5 million resulting from the
sale of crops. More than $40.0 million was from the sale of cotton.
By 1969, however, crops decreased to $19.4 million of the $115.6
million value of all farm products sold. Cotton decresed to $5.6
million, while the sale of hay crops amounted to $4.4 million and
grains $4.7 million. The value of livestock and livestock products
sold has increased from $20.1 million in 1949 to $96.2 million in
1969. Farms with sales of $2,500 or more marketed beef cattle and
calves valued at $43.3 million. Dairy products accounted for more
than $30.3 million, poultry and poultry products for $9.6 million,
and dairy cattle and calves for $3.8 million. Furthermore, prelim-
inary data for 1974 indicate continued predominance of the produc-

tion of livestock and related products in the study area agricul-
tural sector (table 11-22).

(b) Forest products. The eight counties previ-
ously mentioned as having substantial commercial forest land has a
growing stock volume of 875.1 million cubic feet in 1971 (US Forest
Service, "Timber Resource Statistics for Mid-south Counties, 1971").
This represented 8.7 percent of the total stock in the east Texas
area, as delineated by the US Forest Service. In 1970 removals of
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growing stock timber amounted to 23.8 million cubic feet or 5.3
percent of the area total. For the same year the timber products
output in the study area was 17.1 million cubic feet or 5.1 percent

of that for east Texas. Pine makes up most of the softwood prod-
ucts and oak the hardwood products. About 80 percent of the 13.8
million cubic feet of softwood products was pulpwood. Of the total
hardwood products, only 31 percent comprised pulpwood, with 27
percent sawlogs and 42 percent other products such as veneer logs
and fuelwood. In 1975 the total study area industrial roundwood
production was 30.1 million cubic feet, or 7 percent of the compar-
able east Texas area total.

(c) Mineral resources. According to the preprint
from the 1973 Bureau of Mines Minerals Yearbook "The Mineral Indus-
try of Texas," the mineral resources developed in the study area
include petroleum, natural gas, natural gas liquids, iron ore,

clays, sand, and gravel, in 1973 the value of mineral production
in Wood, Franklin, and Cass Counties accounted for more than 89
percent of the total reported value of mineral production in the

study area. No production was shown in Delta, Fannin, or Lamar
Counties. In Wood County the value of mineral production, primar-
ily petroleum, natural gas liquids, and natural gas amounted to
$206.7 million. The value of production of these minerals in Cass,
Franklin, and Hopkins Counties totaled $23.5 million, $20.0 million,
and $12.2 million, respectively. Petroleum and natural gas produc-

ion in Titus County approximated $10.3 million. Iron ore was the
single important mineral produc..d in Morris County; the value of
its production was withheld from the 1973 Bureau of Mines report to
avoid disclosure ot individual company confidential data. However,
the 1972--1973 1'exas Almanac rcported the average annual value of
miinerat u : tr.ct ions in Mortis County in the 3-year period from 1967
/hroigh L919 to have been $6.5 nilliol. Value of mineral produc-
tion for selected years is shown in table 11-23.

(d) Manufactorill . Data for Delta, Morris, and
Rains Counties were withheld from the litest available Census of
Manufactures (1972) to avoid disclosure of figures for individual

companies; however, informaLion on the remaining counties in the
study area reveals some indication of manufacturing trends. Manu-
facturing employment in the counties reported totaled 15,900 in
1963 and 21,600 in 1972, an increase of some 36 percent. The value
added by manufacturing in the study area (again excluding Delta,
Morris, and Rains Counties) increased over percent, from $143.1
million in 1963 to $336.1 million in 1972.. -ufacturing activities
in Delta and Rains Counties are a relatively minor part of the
study area total; however, a major steel plant in Morris County has
a significant impact on the economy of the study area.
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(e) Transportation. A network of Federal, state,
and local highways, several railroads, and several airfields provide
transportation throughout the study area. There are currently no
navigable waterways that support a significant magnitude of water-
borne commerce. The upstream 42.2-mile segment of 66-mile long
Cypress Bayou and Waterway between Jefferson, Texas, and Shreveport,
Louisiana, is navigable but isolated at mile 23.8 by Caddo Lake
Dam; the last reportable traffic tonnage was recorded in 1972.
This waterway and a navigation lock for Caddo Dam has been included
in an authorization for construction of a barge channel from Shreve-
port, Louisiana, to Daingerfield, Texas, as a reach of the Red
River Waterway. Major highways include US Highways 67, 80, and 82
and Interstate 30, running east and west, and US 59, 69, 259, and
271, and Texas Highways 24 and 37, extending north and south. The
study area is served by lines of the St. Louis Southwestern Railway
Lines, Kansas City Southern Railway, Missouri Pacific Railway,
Southern Pacific Railway, St. Louis-San Francisco Railway Company,
Atchison, Topeka, and Santa Fe Railway Company, and Missouri-Kansas-
Texas Railroad Company. Airfields are scattered throughout the
study area with commercial passenger service available at Paris and
Texarkana.

(f) Commercial activity

1. Wholesale. According to the Census of
Business, wholesale trade in the study area increased from about
$198 million in 1963 to $516 million in 1972. This represented a
very minor increase in the area's percentage of the state total,
from 1.1 to 1.2 percent. As the population of the study area in
1970 represented about 2.7 percent of the state total, it can be
determined that wholesaling activity is lagging.

2. Retail. The volume of retail sales in
the study area more closely parallels the level of population,
relative to the state total. Retail sales increased from $321
million in 1963 to $627 million in 1972. Texarkana (Texas part),
Paris, and Greenville accounted for 43 percent of this 1972 total.
By comparison, population of these three cities in 1970 accounted

. for only 25 percent of the study area total.

3. Selected services. Receipts from custo-
mers for selected services in the study area in 1963 totaled $32
million or i.7 percent of the state total. By 1972 receipts had
increased to $60 million; however, the percentage share of the
state total had dropped to 1.1 percent. Personal services, such as
laundries, barber shops, shoe repairs, etc. comprise the greatest
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number of establishments. Auto repair and services are next in
number of establishments.

(4) Population and income

(a) Population. Although moderate industrial
expansion has occurred in recent years, the economic base of the
study area has remained largely agrarian and has not generated
increased employment opportunities or population growth over the
past 3 decades. Table 11-24 illustrates urban growth and popula-
tion trends in the study area and in the state from 1940 to 1970.
Bowie and Morris Counties are the only two counties in the study
area which experienced overall increases in population during the
30-year period. Whereas growth rate of the state's population has
been greater than the national rate, the study area has had a net
population loss since 1940. From 1960 to 1970 the population of
the study area grew at a relatively slow rate despite a net inmi-
gration of 1.2 percent. Most of this increase was in Hunt County,

in close proximity to the city of Dallas. The State of Texas had
net inmigration of 1.5 percent over the same 10 years.

(b) Income. Table 11-25 illustrates regional
income, source of income, and percent change in total income by
counties for Northeast Texas, 1963-64 and 1968-69. Of the 12
counties for which we have statistics, Franklin is the only one
experiencing a decline in total income (-3.8 percent). This is due
solely to the decline in production of minerals. Table 11-26
illustrates the per capita personal income of counties in the study
area, the state, and the United States. The per capita personal
incomes of counties in the study area are well below those of the
state and Nation. Seven of the 14 counties in the project area
qualified as of 1 February 1975 as redevelopment areas under Title
IV of the Public Works and Economic Development Act of 1965 as
amended (table 11-27).

b. Sociological elements

(1) General. Mr. Raghu D. Singh, Associate Professor
of Sociology at East Texas State University, conducted two attitud-
inal surveys within the basin. The first survey included community
leaders within the 12 county region forming the boundary for dis-
cussion of the environmental elements plus a sample of the residents
of the reservoir project area (East Texas State University, 1971).
The residents of the project area below the damsite were not included
in this sample, therefore, a second survey was conducted to include
these residents (East Texas State University, 1972). For clarity,
the two studies are discussed separately.
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Table 11-26

Per Capita Personal Income
(Dollars)

Counties 1959 1969 1973

Bowie 1,456 3,559 4,052
Camp 953 2,502 3,350

Cass 1,055 2,669 3,193
Delta 1,130 2,318 3,455
Fannin 1,327 2,544 3,468
Franklin 1,127 2,573 3,137
Hopkins 1,490 3,017 3,779
Hunt 1,612 3,167 3,869
Lamar 1,412 2,721 3,661
Morris 1,222 3,508 4,758
Rains 864 2,640 3,022
Red River 974 2,122 3,344
Titus 1,300 2,666 3,640
Wood 1,382 2,686 3,480

Texas 1,908 3,341 4,558

United States 2,160 3,733 5,041

Source: US Department of Commerce, Bureau of Economic Analysis,

Survey of Current Business, April, 1975.

US Department of Commerce, Bureau of Economic Analysis,
"Per Capita Personal Income SMSA's, Counties and Parishes,

Lower Mississippi Region and Adjacent States, 1929-1970,"
1972.

US Department of Commerce, Bureau of the Census, Statistical
Abstract of the United States, 1962, 1962.

.a

I--9

11-94



Table 11-27

Redevelopment Areas

Criteria for Date of
County Title Qualification* Qualification

Bowie IV (8) 4-21-71
Camp - -
Cass IV (4) 4-21-71
Delta IV (2) 1-28-66
Fannin IV (2) 4-08-66
Franklin - - -

Hopkins - - -

Hunt - - -

Lamar - - -

Morris IV (8) 9-27-74
Rains IV (2) 1-31-66
Red River IV (2) 1-18-66
Titus - -
Wood - -

*(2) Low median family income

(4) Unusual and abrupt rise in unemployment resulting from the
loss, removal, curtailment, or closing of a major employment
source.

(8) Substantial unemployment (areas qualifying under this cri-
terion prior to September 27, 1974 were known as Title I
areas).
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(2) Sociological analysis of community leaders of the
basin and residents of the reservoir project area. The leaders of

all major communities in the Sulphur River Basin were selected
through a snowball or chain-referral technique which is widely used
by sociological researchers. Those community leaders who were
named by two or more of the respondents were included in the sample.
In addition, the names of those community residents who occupied
leadership positions in the Soil and Water Conservation Districts
or on any other water management board of directors were included
in the sample. A 5-percent sample of all the residents of the

reservoir area was selected through systematic random sampling

procedures. The reservoir area included the southwest portion of
Delta County, the northwest portion of Hopkins County, and the

northeast portion of Hunt County. This is the area that was con-

sidered to be under direct economic influence of the proposed lake.

In all, 269 community and water management leaders and 84 other

residents were interviewed during this survey (refer to paragraph
4.02a(l)(d)l on page IV-IO).

(a) Demographic characteristics. Examination of

the frequencies presented in table 11-28 reveals a profile of
respondents as being middle-aged males of moderate education and

residentially stable urban dwellers. The dominant race represented
in the sample was Caucasian with the remainder being classified as

Negro.

1. The majority of the respondents (91.5

percent) were married and the remaining 8.5 percent classified

themselves as single, divorced, or widowed. Owing to the rela-

tively high age, a majority (57.2 percent) of the households were

composed of two or less members. The next highest percentage (33.1

percent) consisted of homes of three or four members.

2. It was found that a majority of the

respondents were engaged in nonfarm occupations and that only about

25.0 percent were engaged in some type of farming operation. The

fact that 72.8 percent of the respondents were high school gradu-

ates and that 26.0 percent of these received college degrees might

account for the relatively small percentage involved in farming

occupations only.

3. Approximately 92 percent of the sample

owned their own homes. The houses ranged in value from below

$9,999 to $60,000 and above. The most frequently occurring value

was between $10,000 and $29,999. Land ownership was prevalent

among more than two-thirds of the respondents; however, only 5.7

percent of the respondents owned 1,000 acres or more.
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Table 11-28

Selected Demographic and Socioeconomic Characteristics
of the Respondents

Characteristic Number Percent

Residence
In Town 253 71.7
Rural - Nonfarm 37 10.5
Farm 63 17.8

Total 353 100.0

Years Lived in Community
All My Life 201 56.9
Migrant 152 43.1

Total 353 100.0

Age (Years)
0-29 15 4.3
30-34 16 4.5
35-39 34 9.6
40-44 26 7.4
45-49 52 14.7
50-54 42 11.9
55-59 53 15.0
60-64 47 13.3
65-69 30 8.5
70 or more 38 10.8
Total 353 100.0

Sex
Male 336 95.2
Female 17 4.8

Total 353 100.0

Race
White 347 98.3
Nonwhite 6 1.7

Total 353 100.0

Marital Status
Married 323 91.5
Single 10 2.8
Widowed 14 4.0
Divorced 6 1.7

Total 353 100.0
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Table 11-28 (Cont'd)

Characteristic Number Percent

Size of Household
1-2 202 57.2
3-4 117 33.1

5-6 23 6.5
7-8 3 0.9

9 or more 8 2.3

Total 353 100.0

Occupation

Farm Only 66 18.7

Nonfarm Only 216 1.2

Farm and Nonfarm 24 6.8
Retired or No Work 47 13.3

Total 353 100.0

Years of Education

16+ 39 11.0

16 53 15.0

13-15 68 19.3

12 97 27.5

9-11 53 15.0

1-8 43 12.2

Total 353 100.0

Home Ownership Status
Owned 324 91.8

Rented 29 8.2

Total 353 100.0

House Value
NA 30 8.6

Under 9,999 60 17.0

10,000-14,999 47 13.4

15,000-19,999 61 17.3

20,000-24,999 49 13.4

25,000-29,999 33 9.4

30,000-39,999 33 9.4
40,000-49,999 12 3.5

50,000-59,999 9 2.6

60,000 or more 19 5.4

Total 353 100.0
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Table 11-28 (Cont'd)

Characteristic Number Percent

Acres Owned
Less than 99 95 26.9
100-299 54 15.3
300-499 36 10.2
500-999 35 9.9
1,000-1,499 10 2.8
1,500-1,999 3 0.9
2,000-2,999 4 1.1
3,000 or more 3 0.9
None 113 32.0

Total 353 100.0

Source: East Texas State University, 1971.

4. These data indicate that the respondents,
on the whole, are people with a substantial personal and economic
investment in their local communities.

(b) Patterns of involvement in local communities.
The respondents were generally active members of their local com-
munities. Many of the respondents held memberships and offices in
several types of organizations. Almost 96 percent of all the
respondents belonged to at least one local organization, the most
frequent being the church. There were relatively more respondents
active in civic and community organizations than in professional,
government, and water-related organizations.

1. In regard to general attitudes toward
the community, most of the respondents replied favorably. The data
in table 11-29 show that the majority (60.3 percent) felt that the
people of their community reacted quickly when problems arose
requiring action. Most of the respondents felt that their com-
munity was not a divided one and that it was well organized for
continuing development (56.7 percent). The majority also agreed

-* that the people did care about the community and that different
groups and organizations with different interests worked well
together on most projects.

*1
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2. A majority of the respondents were in
agreement that the community should use Federal or state funds in
its development programs, and that it should be ready to make some
adjustments in order to get Federal or state help for projects.
Twenty-five percent of the respondents indicated that the community
should make full use of Federal or state funds no matter what
strings might be attached. This shows that these respondents were
almost desperately inclined to use government funds in whatever
form these would be available, and almost reflects a feeling of
inadequacy for local resources as far as the pursuing of the devel-
opmental programs was concerned.

(c) Patterns of involvement in soil conservation
and in other watershed programs. Over 90 percent of the respondents
felt that water resources management is a serious responsibility
and should be executed carefully since water is basic to the local
economy (table 11-29). Only about 25 percent believe that water is
actually more of a problem or threat than a resource. Thirty
percent of the respondents were members of the Soil Conservation
District of which 97 percent had previously assumed leadership
roles in the development of watershed projects in their area.

(3) Sociological analysis of residents of the project
area below the proposed damsite

(a) General. The respondents of this study were
selected from residents of the area considered to be significantly
affected by the channeling of the Sulphur River proposed in the
authorized plan (draft EIS plan). This area extended from the
Franklin--Hopkins and Lamar--Red River County lines on the west to
US Highway 259 on the east. The area extended 10 miles both toward
south and north of the Sulphur River. It included portions of
Bowie, Red River, Franklin, Morris, and Titus Counties. A 50-
percent sample of the 1,116 heads of households in the area was
selected through systematic random sampling technique. A 2-page
questionnaire was prepared that covered questions dealing with
personal information of the respondents and their involvement
patterns in the Cooper Lake and Sulphur River Channeling projects.
The questionnaire was personally handed to the selected residents
who were asked to return it by mail in a self-addressed and stamped
envelope. Three followup reminders were sent to the questionnaire
recipients within a period of 2 months. At the end of this period
it was found that 259 questionnaires had been returned, represent-
ing 23.2 percent of the total number of households in the area.
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(b) Demographic characteristics

1. Examination of the frequencies in table

11-30 reveals a profile of respondents as older (nearly 25 percent

were 70 years old or older) and residentially stable rural resi-
dents. They were predominately males and a majority of them had
lived in the present community all their lives; however, the bal-
ance, over 40 percent, were not native born residents of the area.

2. It may be observed from the table that

about 40 percent of the respondents were engaged in nonfarm occupa-
tions. Only 21 percent were engaged in some type of farming. The
predominance of upper-age groups among respondents might account
for the quite high ratio (37.1 percent) of retired or unemployed
persons.

3. The respondents were predominantly

landowners; however, most of them had relatively small land hold-
ings. The data in table 11-30 show that 47.9 percent of them owned
less than 99 acres, while only 6.5 percent owned more than 500

acres of land.

4. Slightly less than one-half of the
respondents had high school diplomas; however, nearly 10 percent
held college degrees.

5. The remainder of the survey dealt with

respondent attitudes to the Cooper Lake and Channels project.
These involvement patterns and attitudes are discussed in the

impact section (refer to paragraph 4.O2a(2)(d)l on page IV-15).

2.09 MISCELLANEOUS ELEMENTS

a. National forests and grasslands. Part of the Ouachita
National Forest in southeast Oklahoma is within a 100-mile radius
of Cooper Lake. This portion, located in McCurtain County, is a

part of the Tiak Ranger District and contains 43,068 acres of
forestland (personal communication, United States Forcst Service,
Ouachita National Forest Supervisors Office). The Caddo National
Grassland, a public property totaling 17,729 acres, is located in

Fannin County, within a 50-mile radius of Cooper Lake. The Caddo
Grassland is an administrative unit of the Panhandle National
Grasslands of the US Department of Agriculture's Forest Service.

These grasslands contain three lakes (Davy Crockett, Coffee Mill,
and Fannin) with a total of 1,247 surface acres. These lands are
managed by the Forest Service for the perpetuation of five major
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Table 11-30

Selected Denographic and Socioeconomic Characteristics
of the Respondents

Characteristics Number Percent

Years Lived in Community
All My Life 143 55.2
Migrant 115 44.4
No Response 1 0.4

Total 259 100.0

Age (Years)
Birth - 29 20 7.8
30-34 9 3.5
35-39 21 8.1
40-44 17 6.7
45-49 29 11.2
50-54 22 8.2
55-59 26 10.0
60-64 28 10.8
65-69 25 9.7
70 or more 62 24.0
Total 259 100.0

Sex
Male 211 81.5
Fe,'ale 48 18.5

Fotal 259 100.0

Occupation
Farm Only 36 13.9
Nonfarm Only 106 40.9
Farm and Nonfarm 19 7.3
Retired or No Work 96 37.1
No Response 2 0.8

Total 259 100.0
Years of Education

16 or more 14 5.4

16 10 3.9
13-15 19 7.3

, 12 70 27.0
9-11 60 23.1
1-8 81 31.3
No School 2 0.8
No Response 3 1.2

Total 259 100.0
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Table 11-30 (Cont'd)

Characteristics Number Percent

Acres Owned
Less than 99 123 47.9
100-299 31 12.0
300-499 8 3.1
500-999 11 4.2
1,000-1,499 4 1.5
1,500-1,999 0 0
2,000-2,999 1 0.4
3,000-or more 1 0.4
None 78 30.1
No Response 2 0.8

Total 259 100.0

Source: East Texas State University, 1972.

resources - wood, forage, wildlife, water, and recreation - with
forage being considered the most important. The Caddo Grassland is
divided into three major units: (1) a portion of the Caddo Grass-
land is located between Ladonia and Wolfe City, Texas, along both
sides of Highway 34: (2) a second portion of the Caddo Grassland is
located about 10 miles north of Honey Grove, Texas, mostly on the
west side of Highway 100; and (3) the third portion of the Caddo
Grassland is located adjacent to the Red River about 12 miles north
of Bonham, Texas, on the east side of Highway 78.

b. State owned and/or managed wildlife lands

(1) Texas. The State of Texas operates one game
management area and one refuge within a 50-mile radius of the
project site and another game management area within a 50-100 mile
radius of the project site. The first mentioned above is the Pat
Mayse Wildlife Management Area, located on the upper end of Pat
Mayse Reservoir, about 12 miles north of Paris, Texas. This tract,
consisting of 8,317 acres of land and water, is leased from the US
Army Corps of Engineers. Management objectives on this area include
both public consumptive and nonconsumptive uses of wildlife. The
refuge mentioned above is the Gambill Gcose Refuge located about 7
miles northwest of Paris, Texas. This tract is leased from the
city of Paris and consists of 674 acres, including the lake. In
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addition to being a goose refuge, the area is managed for noncon-
sumptive use of wildlife and for fishing, which is allowed on the

lake. The other management area operated by the State of Texas is
the Gus Engeling Wildlife Management Area located about 18 miles
northwest of Palestine, Texas, and about 86 miles directly south of
the project site. This tract consists of 10,941 acres of state-
owned land. Management objectives on Gus Engeling include research
and demonstration, public hunts which are conducted during regular

season, and public fishing on a small creek which drains the area.

(2) Adjacent states. There is one wildlife management
area and two refuges in adjacent states, but within a 50-100 mile

radius of the project site. The Sulphur River Wildlife Management
Area in Miller County, Arkansas, contains approximately 16,000
acres and is located between US Highway 71 and State Highway 237 on
the Sulphur River. The Pushmataha Wildlife Refuge comprises 18,260
acres and is located 4 miles south of Clayton, Oklahoma. The
McCurtain County Game Refuge is adjacent to Broken Bow Reservoir,
Oklahoma, and contains approximately 15,200 acres.

2.10 FUTURE ENVIRONMENTAL CONDITIONS OF PROJECT AREA WITHOUT THE
PROPOSED PROJECT

a. The Sulphur River Basin is in an area that is largely

agricultural with special emphasis placed on animal husbandry,
consisting of beef and dairy cattle. Prior to intervention by the
Corps of Engineers, the state, and local interests constructed
levee systems which allowed flood protection for nearly 40,000
acres of land. With the commencement of the Cooper Lake and Chan-
nels project, local flood protection endeavors virtually ceased and
many of the levees have fallen into various stages of neglect.

b. Without continuation of the prol I project, approxi-
mately 90,000 acres of the basin will continue to be periodically
flooded. It is not, however, reasonable to assume that these
status quo environmental conditions would be preserved since con-
tinued efforts by local interest to control flooding can be expected.
Implementation of still highly controversial land use plans might
be the only method of securing some environmental stability. Even
with a minimum success in land reclamation, recreation benefits
from the status quo are considered negligible since the majority of
the area is not accessible to the public.

c. Water quality and quantity are seasonally erratic.
This precludes the full development of recreational uses of the
rivers and results in inadequate municipal water supplies for much
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of the area. Efforts to provide adequate water supplies will be
forced to continue on a piece-meal" basis.

d. This lack of water supply and flood control will limit
growth in population, businesses, and farms on a community and
regional basis.

e. The alternating pattern of flooding and drought condi-
tions is an historical aspect of the Upper South Sulphur River
watershed. Land-use patterns on the watershed within the past
century have undoubtedly accentuated the severity of these alter-
nating aspects. As one result of unpredictable flow patterns in
the Upper South Sulphur River drainage, carrying capacities on the
bottom lands, including the riparian woods, are far below potential
for many species of vertebrates. If the proposed project is ter-
minated, these trends will probably continue. More predictable and
uniform flow patterns on the other hand will likely enhance carry-
ing capacities for several species of fish and terrestrial verte-
brates.

2.11 INTERRELATIONSHIP OF PROJECT AND ALTERNATIVES PROPOSED,
UNDER CONSTRUCTION, OR IN OPERATION BY ANY AGENCY OR ORGAN-
IZATION

a. Federal projects

(1) Wright Patman Dam and Lake. The Wright Patman Dam
and Lake (Lake Texarkana), Texas, project (designated Wright Patman
Dam and Lake by Public Law 93-186) was authorized by the Flood Con-
trol Act of 24 July 1946 as part of a comprehensive plan for flood
control in the Red River Basin below Denison Dam. The project
contains a storage capacity of 2,654,300 acre-feet, of which 145,300
acre-feet are for conservation storage and 2,509,000 acre-feet are
for flood control storage. During periods of high water in this
area, the project provides the means by which water can be released
at a controlled rate, thereby reducing potential flooding caused by
high water stages of the Red River. The operational plan for the
lake also permits withdrawal of surplus water for municipal and
industrial purposes by the cities of Texarkana, Arkansas, and Tex-
arkana, Texas. The proposed plan will permit 120,000 acre-feet of
flood control storage space in Wright Patman Lake to be reallocated
for water supply. A water supply contract with the city of Texar-
kana, Texas, covering the storage, which could be converted if
Cooper Lake is completed, was signed in April 1968 and approved by
the Secretary of the Army on 11 July 1968.
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(2) Channelization. Realinement of the natural channel

between South Sulphur River mile 8.7 and Sulphur River mile 185.0
was completed in part at the initial construction of levees in the
1920's and in part by the Corps of Engineers in 1952 under Section
2 of the Flood Control Act of 1937. These channels are now being
used to carry rainfall-runoff and no additional work will be required
under the selected plan.

(3) Soil Conservation Service (SCS)

(a) As a result of a USDA Type 4 Survey, Public

Law 566 (Watershed Projects) authorized for construction prior to
31 December 1962 two projects in the Sulphur River Basin. These
two projects were not completed prior to 1962 but have been com-
pleted as of this date. These two projects are referred to as the
Auds Creek and Langford Creek projects. The Auds Creek project is
located in Lamar County (south of Paris) and consists of 13 flood
control structures. The Langford Creek project is located in Red
River County (near Clarksville) and consists of 10 flood control
structures and one multipurpose structure which serves as a water
supply for Clarksville as well as flood control. A third project
was approved by the Soil Conservation Service for the Sulphur River
Basin in July 1975. Construction is expected to begin in late
1977. This is the Deport Creek project (Lamar County) and will
serve as a flood control measure for the city of Deport. The three

projects are located downstream from the Cooper damsite and would
not influence the watershed of Cooper Lake; however, they would be
within the watershed of downstream levees. The Soil Conservation
Service became concerned over the influence of these flood control

structures on downstream water yield, even though none of them had
a water storage capacity which exceeded 200 acre-feet. As a result
of this concern, the Soil Conservation Service employed the Balcones
Research Center of Austin to conduct tests to determine the influ-
ence of these flood control structures on downstream yield. The

Balcones Research Center reported no decrease in downstream yield.
The structures will regulate the rate at which water enters some

areas.

(b) All of the drainage into the Sulphur River
from the north lies in the Northeast Texas Resource, Conservation,
and Development Project which was approved on 29 June 1975. This
project contains proposals for the treatment of the critical areas
in the project area. This would greatly reduce sedimentation in

the reservoir as well as to downstream areas.

(c) Several "long-range" projects were recom-
mended in the USDA Type 4 Survey. The Deport Creek project dis-

cussed above was included in this category. Each would have to
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be evaluated on an individual basis as to their impact on the

proposed Cooper project. Since these projects are recommendations
of need and not implementation, sufficient data is not available at

present to evaluate their impact on the Cooper project. The "long
range" SCS plan includes five multiple-purpose watershed projects
(within 10 years), one multipurpose watershed project (considered
potentially feasible for long-range development after 10-15 years),
and seven single-purpose projects (potentially feasible beyond 10-
15 years).

(4) United States Army. Two Red River Arsenal Lakes
were constructed for fishing. Elliott Lake (approximately 250
acres) allows public usage; whereas, Caney Lake (also 250 acres)
permits fishing by only arsenal employees. These two projects will
not influence the Cooper Lake project, but they do influence, to a

very minor degree, the runoff into Wright Patman Lake.

b. State projects. The Texas Water Development Board has
authorized the 39 water projects listed in table 11-31 in the 11
counties associated with the Sulphur River Basin. Sixteen of these
have been approved since the original inventory and survey of the

basin by East Texas State University in 1971. Only two of these
projects would have an impact on the selected plan, namely, the
White Oak Bayou and the Wright Patman Lake projects. In 1971 the
city of Sulphur Springs, Texas, (Hopkins County) constructed a new
lake on White Oak Bayou and increased the water holding capacity by
14,160 acre-feet, as compared to the city's old lake, Century,
located on the same stream. This will influence the amount of
water entering the Sulphur River above the Wright Patman damsite.
Wright Patman Lake will influence the Cooper Lake project, as

mentioned in paragraph 1.03a(l), and paragraph 1.06 but the con-
tractual agreement in 1968 to increase the water supply capacity of
Wright Patman Lake by 120,000 acre-feet is dependent upon the
successful completion of Cooper Lake.

c. Private and municipal projects

(I) Fishing lakes. The following lakes are natural or
man-made fishing lakes in the basin (Bonn and Inman, 1955):

-. )
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Name Location Type Acres

Baker Slough Cass County Natural Oxbow 50

Thomas Lake Cass County Natural Oxbow 60

Big Lake Bowie County Natural Oxbow 30

Mauldin Lake Bowie County Natural Oxbow 40

Grass Club Lake Morris County Artificial Private 40

Moore's Lake Morris County Artificial Private 17

White's Lake Titus County Natural Oxbow 3

Oliver Lake Titus County Natural Oxbow 25

Beaver Hole Lake Titus County Natural Oxbow 1

Coleman Lake Hopkins County Artificial Public 33

Century Lake Hopkins County Artificial Public 555

White Oak Bayou Hopkins County Artificial Public 541

Gordon Club Lake Lamar County Artificial Private 76

Wolfe City Lake Hunt County Artificial Public 35

(2) Flood control. Prior to construction efforts by

the Corps of Engineers, local interests had completed levee work

along about 8 miles of the Middle Sulphur and South Sulphur Rivers

upstream from the proposed Cooper Lake and had completed levees and

channel realinement along about 31 miles of the South Sulphur,

North Sulphur, and Sulphur Rivers downstream from the proposed

Cooper Lake to protect approximately 3,000 and 36,000 acres, respec-

tively, of agricultural and pasturelands.
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SECTION 3--RELATIONSHIP OF THE PROPOSED ACTION TO

LAND USE PLANS

3.01 CONFORMITY OF PROPOSED PROJECTS TO EXISTING OR PROPOSED
FEDERAL, STATE, AND LOCAL LAND USE PLANS

a. Federal. Recent Federal land use legislation gives
states two options: either to "follow Federal guidelines and devel-

op a plan for the state's growth" or to "forfeit the power of local
planning and decision to a new Federal agency, the Environmental
Protection Agency (EPA)" (Wright, 1974). Texas has not complied
with Federal water and air requirements; whereas, EPA does have air

and water pollution plans for Texas. Although neither of these
plans refer directly to land use, a court decision has declared
that EPA could not allow clean air to be depreciated by new devel-
opment. "Acting under that decision, the EPA will probably deter-
mine which areas of the state will be allowed to grow and which
areas will not" (Wright, 1974). Some areas will be restricted to
rural or low density residential use, similar to zoning for these
purposes.

b. State. Although state agelcies now communicate, there
is no requirement that they adhere to coordinating planning and
policies (Wright, 1974). Texas has considered several land use
bills, but has not been responsive to Federal programs. "Texas
counties cannot zone unincorporated lands, and acreage outside of
existing cities is virtually unregulated as to use" (Wright, 1974).
If legislation under consideration is passed, Texas eventually will
be engaged in a statewide program of land use planaing.

c. Regional and local

(I) Mr. Doug Collins, Director of Regional Planning,
* Ark-Tex Council of Governments (COG), in a letter dated 3 June

1974, indicated that his organization has no projected land use
information for the area around the proposed Cooper Lake site.
However, a division of the Council of Governments is working on a
water quality management study for the SulF'ur River Basin. This
study should be completc in the near future, and it will include
projected land use information for the Cooper Lake area.

(a) The Ark-Tex Council of Governments (1971) has
prepared an interim land use plan for Bowie, Cass, Morris, and Red
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River Counties in Texas and Miller County, Arkansas. The COG findings

indicated that most communities are deficient in park and recreation
land, and it recommended increasing land in this category. Their
proposals for land use distribution in municipalities also involved
increases in commercial and industrial acreages and reductions in

residential and rights-of-way acreages. The COG recognized that
"proposed new reservoirs and the need for developed land to accommo-

date a growing population would significantly decrease the amount
of open land in the region for agricultural, scenic, recreational,

and other such uses. The need for protection and preservation of
this land would be especially critical at the edges of urban areas,
the shoreline areas of lakes and alongside major highways" (Ark-Tex
Council of Governments, 1971).

(b) A regional comprehensive open space plan for
the Sulphur River Basin was formulated by the Ark-Tex Council of
Governments (1972). The plan proposed that most of the Cooper Lake
project area be left in either a natural or undeveloped state. A
hiking and riding trail system should be part of a central regional

trail system stretching from the site of Cooper Lake, along the

Sulphur River, to its confluence with the Red River. The Council
did suggest, however, that in certain areas, agricultural activi-

ties were not necessarily detrimental to the proposed open space
preservation. It also recommended that implementation of this plan

be closely coordinated with the Soil Conservation Service, the
Corps of Engineers, and other interested agencies.

(2) Representatives of the Soil Conservation Service
indicated that they have no existing or proposed land-use plans
which would be affected by completion of the Cooper project (let-
ters from Mr. Edward E. Thomas, State Conservationist, Soil Conser-
vation Service, lated 11 June 1974, and from Mr. Marion S. Porter,
Area Conservationist, Soil Conservation Service, dated 9 August

1974). Some small acreages of land owned by the State of Texas and
administered by the General Land Office are located below the
Cooper Lake reservoir site in Franklin and Red River Counties. Mr.
Mike McKann, Resource Planner with the General Land Office, advised

during a telephone conversation on 19 November 1975 that this land

was currently in agricultural use and that no specific land-use
plans have been developed for the land in this area by the General
Land Office; however, the situation with respect to land use will
be reviewed in 1976. In a telephone conversation on 8 March 1977,
Mr. McKann indicated that he anticipated no land-use conflicts
since most of the General Land Office holdings in the Sulphur River
Basin were being leased for grazing. The New Orleans District will
keep Mr. McKann informed of Corps activities throughout the planning

process.
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(3) The executive directors of the Agricultural

Stabilization and Conservation offices in each of the affected
counties were contacted by letter concerning the impact of the
proposed project. None of the respondents indicated that the
project would adversely affect any existing uses of the land or any
plans for future utilization of the area. A list of the respond-
ents follows:

(a) Cargile, Peggy C., Franklin County ASCS.

Comments to US Corps of Engineers, received 10 June 1974.

(b) Harrison, Everett D., Jr., Hunt County ASCS.
Letter to Corps of Engineers, dated 10 June 1974.

(c) Jarvis, Robert E., Hopkins County ASCS.

Letter to US Corps of Engineers, dated 13 June 1974.

(d) Johnson, Dora H., Delta County ASCS. Letter
to US Corps of Engineers, dated 17 June 1974.

(e) Jones, Harmon W., Bowie County ASCS. Letter

to US Corps of Engineers, dated 7 June L974.

(f) Murphy, Lane, Red River County ASCS. Letter

to US Corps of Engineers, dated 14 June 1974.

(g) Wilson, Givens C., Cass County ASCS. Letter

to US Corps of Engineers, dated 10 June 1974.
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SECTION 4--THE PROBABLE IMPACTS OF THE PROPOSED ACTION
ON THE ENVIRONMENT

4.01 NATURE OF IMPACTS

a. Construction. The selected plan consists of the
construction of a multipurpose reservoir and levees to provide
flood protection in the Sulphur River Basin above Wright Patman
Lake. This plan would cause the loss of 16,370 acres of bottomland
hardwoods and 19,875 acres of semiwooded and cleared lands, either
directly to project features, or indirectly by induced clearing due
to flood protection provided to landowners. These losses would
adversely impact upon the ability of these areas to support con-
sumptive and nonconsumptive recreation. Impoundment would result
in a drastic increase in potential for flat water fishing, both
sport and commercial, while providing a much needed water supply
for area users. At the same time, inundation of the reservoir area
will force the relocation of several roads, utilities, and graves,
and will either destroy or cover with water and/or silt numerous

archeological sites which have not been salvaged. Construction
features will produce some minor air, noise, and water pollution;
however, the area is sparsely settled and a minimum of adverse
social impacts is expected.

b. Operation and maintenance. Operation and maintenance
activity will be directed toward providing the authorized benefits
of the project, preserving its useful life, and minimizing the
impact of inherent damage due to construction, operating procedures,
and/or public use pressure.

4.02 BENEFICIAL AND ADVERSE IMPACTS

a. Beneficial impacts

(1) Reservoir

(a) Hydrological impacts

1. Flood control and water supply. The
reservoir provides 131,400 acre-feet of storage space for the

control of runoff originating above the damsite. This will provide
flood protection to 12,900 acres of land for floods having a recur-
rence interval of once every 30 years. The protected acreage is
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located primarily along the South Sulphur River where flood dis-
charges will be significantly lowered. The reservoir will have
less effect on reducing floodflows as the drainage area increases
below the damsite. The flood control storage will control flood
runoff for floods up to and including the design flood to a maximum
controlled release of 3,000 cubic feet per second (c.f.s.). This
flood storage will also permit the conversion of 120,000 acre-feet
of flood storage in Wright Patman Lake to water supply. An addi-
tional 273,000 acre-feet of storage space for municipal and indus-
trial water supply will be provided in Cooper Lake. This space

will supply an estimated water supply yield of 164 c.f.s. (105.8
million gallons per day) plus a minimum low flow release of 5
c.f.s. (3.2 m.g.d.) in the downstream channel, whereas the stream
has had zero (o) flow at times.

2. Surface and ground water. The creation
of the lake at water supply pool elevation 440.0 feet m.s.l. will
inundate 19,305 acres of land. The use of the reservoir for flood

control will induce periodic inundation of additional acreage
varying from 19,305 acres at elevation 440 feet m.s.l. to 22,740
acres at elevation 446.2 feet m.s.l., the top of flood control
pool. In essence, then, about 3,435 acres will be intermittently
flooded due to flood control requirements. In general, the soils
surrounding the reservoir area are low in permeability, and the
effects of pooling water behind the dam are expected to be minimal
on surrounding ground water conditions.

3. Water quality. In the long term, water
quality below the dam will be improved, primarily by removing
sediment which would normally be carried to Wright Patman Lake.
This may decrease the cost of water treatment for users of water

from Wright Patman Lake.

(b) Biological impacts

1. Aquatic ecosystems

a. Tributaries and tailwaters

(1). Tributaries. The loss of

natural channel on the South Sulphur River, due to inundation by
*the reservoir, will be partially compensated for by positive

effects of the reservoir on major tributaries immediately above the
reservoir. Game fish species such as white bass migrate miles
upstream during the spawning season and normally provide very good
seasonal fishing. Other species such as white crappie also migrate
a lesser distance upstream and provide good fishing during late
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winter and spring. Small intermittent streams or normally dry

creeks and gullies immediately around the reservoir and upstream
will be influenced very little by the lake. Any influence on these
small tributaries will be that of providing occasional fish stock
replenishment in whatever permanent water exists in the stream
beds.

(2). Tailwaters. The tailwater

areas of the reservoir often contain large and diverse fish popu-
lations when compared to impounded waters. The physical barrier
provided by the dam and environments tolerant to both lake and
stream species account for high fish concentration particularly in
spring or when water is being released from the reservoir. These
areas are often the site of the most intense fishing pressure

associated with the reservoir, with the catch rate being much

higher than on the reservoir when fish are concentrated. Streams
below the reservoir will show little influx of lake species because
of rather intermittent flows. The release of water from the reser-
voir may augment natural low flows. However, these flows will not

enhance downstream water conditions for fish populations in the
long term since during dry periods when water flow is most needed,
the discharge from the reservoir will be minimal. Normal releases
from Cooper Lake will vary from a minimum of 5 c.f.s. to a maximum
of 3,000 c.f.s. These releases will be gradually stepped from one

extreme to the other to prevent rapid rates of rise and fall in
tailwater elevations and to prevent adverse effects, such as strand-
ing, on fish populations in the tailrace.

b. Lake

(1). Thermal stratification. Due
to the size and depth of the reservoir, thermal stratification is

expected to occur during summer. Fall turnover will redistribute
the gases and nutrients and, unless excessive, will beneficially
affect the fish food chain. The fall turnover is the most signifi-
cant in redistribution of nutrients previously isolated in the non-
photosynthetic hypolimnion. However, during spring and early

summer, lakes stratify and mix at short intervals, maintaining
adequate distribution of nutrients during the spawning and early
growing season.

(2). Turbidity. The higher
turbidity of inflowing waters above the reservoir will be reduced
in the lake because of a decrease in the longitudinal velocities of

the water. Plankton production and standing crop can be expected
to increase with a corresponding reduction in current velocity and

turbidity in the reservoir.
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(3). Standing crop. Although a

reduction in the diversity of fish fauna is expected, about 25
percent of the species occurring in the natural streams are ex-
pected to increase in numbers. These include some of the most
desirable sport fish species such as crappie, bass, and catfish,
and some of the commercial fish species including buffalo, carp,
and drum. The reservoir will also provide habitat for introduced
(stocked) species such as white bass, pike, and striped bass. In
general, the standing crop of fish should be greatly increased.

2. Land systems

a. Timber resources. Of the 30,000

acres of right-of-way (R.O.W.) needed for the reservoir, 9,200
acres are in bottomland hardwoods. Although much of this timber
will be lost in construction of the reservoir, 2,950 acres of

bottomland hardwoods purchased as R.O.W. will remain unaffected and
will be open for public access.

b. Agricultural lands. Of the total
R.O.W., 20,800 acres are in semiwooded or cleared areas. Semiwooded
areas are considered agricultural since, for the most part, they

have been cleared of brush and small understory trees and are now
grazed by cattle. Cleared lands have been converted to improved
pasture and to a lesser extent may support agronomic crops. Of the
total R.O.W. in these categories, 6,625 acres will not be directly
affected by reservoir construction. Some of this area will be used
for general recreational developments and, thus, will remain unfor-
ested; however, much of this area can be expected to succeed to a
forested state.

3. Terrestrial ecosystems

a. Flora. Although the natural flora
on about two-thirds of the reservoir R.O.W. will be inundated or in
some other way adversely affected, the existing vegetation on 6,625
acres of semiwooded and cleared lands and 2,950 acres of bottomland

hardwoods will not be adversely affected. Purchase of this area
insures that the status quo on these 9,575 acres will not be fur-
ther deteriorated by agricultural encroachment into the floodplain.
The semiwooded areas contain essentially the same tree species,
e.g. oaks, elms, hickories, and black willow, as the bottomland
hardwoods, only in a lower density, with the understory vegetation

cleared. These areas, for the most part, support native grasses
which are heavily grazed by cattle. Under Federal ownership these
lands should begin developing dense understories, and succession
should eventually lead to reforestation of most of the area.
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b. Fauna

M11" Invertebrates. On the 9,575

acres of R.O.W. that will not be adversely influenced by reservoir

construction, invertebrate populations are expected to flourish.
Without further stresses from pesticides, which may now be an
important limiting factor to many organisms in this highly agri-
cultural area, many invertebrate groups will likely abound.

(2). Amphibians and reptiles.

The amphibians are confined to moist or aquatic habitats during at
least part of their life cycle. All species that occur in the
project area are expected to continue existence in that area.

After impoundment, these species will generally be confined to the
periphery of the lake and tributaries. This habitat will be more

dependable than the now intermittent and sometimes dry stream beds.
Certain species, including the central iewt, western chorus frog,

bullfrog, and bronze frog are expected to increase in numbers
because the reservoir shoreline and the increase in shallow still
water will improve their habitat. Two terrestrial turtles, the
ornate and common box turtles, should remain common on upland areas
around thc lake. Of the 27 species of snakes that occur in the
reservoir area, the western cottonmouth, mud snake, and plain-

bellied water snake are primarily aqualtic and are expected to
increase in number after impoundment. All others should remain
common in the area around the lake.

(3). Birds. The waterfowl,

greobes, ,,)ts. terns, gulls, and shorebirds are expected to benefit

from construction of the reservoir. Cooper Lake lies in the sou-
thern portion of the Central Flyway which is recognized as an
important wintering area for waterfowl (Bellrose, 1976). The
deeper areas of the lake will be especially compatible with the
feeding habits of the "diving ducks." The fluctuating nature of
the lake tan have very positive food producing potential for all
ducks, particularly the "puddle ducks." If, as expected, low
levels in the lake occur during the summer, a variety of seed

producing annual grasses may invade the moist shoreline. When
water levels increase in the fall and winter, these seeds become an

available food source for waterfowl. The diverse habitat that will

remain around the perimeter of the reservoir should support an

abundant population of nongame birds.

(4). Hammals. Although inunda-
tion of the reservoir area will, in general, displace most terres-

trial mammals, the adjacent 9,575 acres of R.O.W. which will be
unaffected by construction of the reservoir should support a good
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population of most of the 42 species of mammals in the area. The
edge effect provided by the lake may actually result in an increase
in such species as the raccoon, opossum, nutria, and swamp rabbit.

4. Endangered and threatened species

a. Flora. Based on the Federal Register
(16 June 1976) list of endangered or threatened plants, none of the

plant species listed in the inventory of the Sulphur River Basin by
East Texas State University (1971), appendix B, are considered to
be endangered or threatened. The project will not adversely affect
any known critical habitat for threatened or endangered species.

b. Fauna. Three species of birds
(southern bald eagle, peregrine falcon, and whooping crane) and one
species of reptile (the American alligator) that were listed in the
East Texas State University (1971) Inventory of the Basin are in-
cluded in the US Department of the Interior (1974), "United States
List of Endangered Fauna." The wintering habitat of The southern
bald eagle will be improved by the project, but it is recognized
that this is not the limiting factor for this species. The pere-
grine falcon and the whooping crane are not expected to be signi-
ficantly influenced by the project. The American alligator's
status in the basin is unknown; therefore, the exact impact that
the reservoir will have on this reptile is uncertain. It is likely
that the increased water area will enhance available habitat, which
will permit a restocking program if deemed feasible. This project

feature will not adversely affect any known critical habitat for
threatened or endangered species.

5. Vector populations. Dr. E. Fred Klaus,
a contributor to the Environmental Inventory and Survey of the
Sulphur River Basin prepared by East Texas State University in
L971, indicated that the reservoir should be of real benefit in
reducing mosquito populations (telephone conversation on 26 August

1976). He said that source reduction by impoundment is recommended
in habitat of the type found in the project area. Following proj-
ect completion, mosquito breeding and development sites should be
confined primarily to the shallow waters near the banks of the
reservoirs. Similarly, Mr. Bobby Davis, entomologist with the
Vector Control Division of the Texas State Department of Health,
indicated that a good method for controlling mosquito densities in
the project area would be through impoundment (telephone conversa-
tion on 26 August 1976). He further stated that the proposed
reservoir clearing should significantly reduce vector populations
below existing levels.
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(c) Recreational impacts

1. General. Participation in local outdoor

recreation activities by Sulphur River Basin residents has been
quite limited in the past, due primarily to the lack of suitable
areas and facilities. The reservoir and recreation facilities
would provide the needed resources and development for many types
of local outdoor recreation.

2. Recreation potential of the project.
The 19,305-acre water supply pool and surrounding lands will have
the capacity to accommodate 9,726,000 water-oriented activity occa-
sions annually. Based on population projections, the maximum rec-
reational demand upon this project would be 2,196,000 recreation
days per annum by the end of 50 years.

3. Development of recreation and wildlife

areas. Seven sites totaling 3,300 acres of land are designated as
recreation and wildlife areas. Facilities, including ramps, trails,
picnicking and camping areas, water supplies, comfort stations,
shelters, beaches, and the necessary tour guides and safety features
would be provided. The area required for the public use recreation
areas would be included within the fee title taking line (the area
to be purchased for construction of the reservoir) established for
the reservoir.

4. Outdoor recreation attendance. The ini-
tial and projected general outdoor recreation visitation to Cooper
Lake, was calculated using the procedures specified in Engineering
Regulation 1120-2-403, "Estimating Initial Reservoir Recreation
Use," prepared by the US Army Engineer District, Sacramento, Cali-
fornia, for the Office of the Chief of Engineers, Department of the
Army (1969). The methodology utilized in these calculations was

presented in the draft EIS dated 10 June 1976. It was determined
that the initial general recreation use at Cooper Lake would be
1,558,000 annually. Inasmuch as these benefits had not been approved
at the time of this writing, this final document has been revised
to reflect the currently approved recreation figure of an initial

use by 741,000 visitors, annually. Application of a general recre-
ation day value of $1.50 results in an annual benefit of $1,111,500.

5. Fish and wildlife resources. Fish and

wildlife resource benefits, based on an average water supply pool
of 17,400 surface acres, were computed for the reservoir (table IV-
2). These benefits include a total of 178,315 man-days of consump-
tive recreation which have an annual value (benefit) of approximatcely
$286,900. In addition, the reservoir is capable of supporting an
annual harvest of 417,600 pounds of commercial fish valued at $48,720.

IV-7

- -' , -... -.' , ii.. .



Table IV-2

Wildlife and Fishery Benefits from the Reservoir
1

Category Gains Value

Sport Fishing 174,000 man-da s 2  $261,000'

Commercial Food Fish 139,200 pounds4 $34,8005
Commercial Nonfood Fish 278,400 pounds

6  $13,9207

Waterfowl Hunting 4,315 man-days8  $25,8909

'All figures are based on an average water supply pool of

L7,400 acres.
210 man-days/acre - potential sport fishing.
3$1.50/man-day - value of sport fishing.
Li8 lbs/acre - potential harvest of commercial food fish.

5$0.25/lb - average commercial food fish value.
6L6 lbs/acre - potential harvest of commercial non-food fish.
7$0.05/lb - average commercial nonfood fish value.

80.248 man-day/acre - potential waterfowl hunting.
9 $6.00/man-day - value of waterfowl hunting.

(d) Socioeconomic impacts

1. Sociological analysis

a. General. Local support is important

in the development of public works projects. If public investment is

to produce optimum economic and social benefits, the residents of
local communities must be cognizant of the project and alert to the
opportunities for economic and social growth.

b. Local attitudes. In 1971, repre-

sentatives of East Texas State University developed a research

project to evaluate the degree to which the reservoir project was
supported and to determine what economic and social impacts were
anticipated by local citizens on their communities. This study
measured responses from two subsets of people within the region,
namely (1) community leaders and (2) residents located within the
reservoir impact area.

ljj. Attitudes on regional water

resource projects. Over two-thirds of the respondents in this
-;tudy indicated that the communities should utilize public funds
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for the development of natural water resources of the region. And,
if necessary the residents should be willing to make adjustments to
secure Federal and state support for the projects. Almost 100
percent of the residents interviewed indicated that they supported
the development of the region's water resources. Further, they
felt that adequate supplies of water were tile key to local economic
development.

(2). Attitudes on the Cooper Lake

project. In excess of 80 percent of the respondents were of the
general opinion that everyone in the area would benefit from the
project. Nearly three-fourths of those interviewed felt that the
project would create no adverse environmental problems and nearly
90 percent felt that economic and other benefits of the project
were greater than its environmental consequences.

2. Economic impacts. Substantial beneficial

impacts to man-made resources are expected through the provision of
adequate water supply and recreational resources, including access
roads. Some 13,000 acres will be protected from overflow. The
provision of water supplies and the limited relief from flooding
would enhance community cohesion to a moderate degree. The favor-
able impacts to employment and income would be moderate during

construction and minor, subsequently, as otherwise underemployed
labor would be utilized in construction, operation and maintenance,
and in induced recreation-oriented employment. Property values and
tax revenues will be moderately benefited. There will be no dis-
placement of people or businesses. Agricultural lands will be
taken for the reservoir site; however, flood protected lands will
allow for the development of other agricultural sites. Most of the
cleared land being utilized by the project is not under intensive
agricultural use. Therefore, the impact on total agricultural
productivity of the region will not be great under the current
structure of input costs and product prices. However, a new oppor-
tunity will exist for rather intensive use of the Sulphur River

Flood Plain below the reservoir. The total agricultural productiv-
ity of the area should be enhanced as a result of projected devel-
opment. Some community and regional growth is expected. Moderate
beneficial impacts will arise in nearby urban areas through the

provision of an adequate, dependable water supply. This water
supply will provide substantial improvement in the local ability to
prepare for a sustained drought.

(2) Levees and channels

(a) Hydrological impacts. The levees and chan-
ni'ls feature of the selected plan will provide flood protection for
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11,400 acres of land along the South Sulphur and Sulphur Rivers,
for floods having a recurrence interval of once every 30 years.

(b) Biological impacts

1. Aquatic ecosystems. Construction of the
limited realined channel will create 5 miles of oxbow cutoffs along
the South Sulphur River and 11 miles of cutoffs along the Sulphur
River (table IV-3). This will result in a total of 96 surface
acres of oxbows. Areas of this type are known for their high
degree of sport fishery potential. The productivity of oxbows
often exceeds that of larger nonoverflow lakes and streams. Al-
though overbank flooding is generally considered essential to the

maintenance of a productive oxbow fishery, reduction of overbank
flooding will decrease the rate of siltation of the oxbows, and
should result in extending the life of these areas. In addition,
reduction in overflow should minimize the chance for contamination
from agricultural chemicals carried in the river. However, these
isolated bodies of water, particularly near agricultural croplands,
are benefitted by the "flushing" effect of periodic overflow, which
reduces the accumulation of agricultural chemicals in runoff from
adjacent cleared land. Reduced turbidity in these cutoff lakes
(oxbows) will result in an increase in plankton. Establishment of
the required levees involves borrow excavation, with subsequent
formation of a limited number of riverside borrow ditches. These
pits may benefit fishing in the area; but again, high production
levels are closely correlated to periodic overflows.

2. Land systems. Approximately 800 acres
(600 acres in bottomland hardwoods and 200 acres in semiwooded or
cleared area) of land will be lost or modified by construction of
the levees. Modified areas will either be in the form of levees or
disposal areas for excavated material from the limited channel
construction. All levee surfaces will be cleared, grubbed, and
planted with Bermuda grass. They will be maintained in herbaceous
vegetation and should provide some support habitat for rabbits,
deer, quail, turkey. and numerous nongame species. Early stages of
plant succession on disposal areas will create habitat favorable to
rabbits, quail, dove, and deer. Nesting passerines will also
benefit from these early successional stages of herbaceous and
brushy vegetation. As natural succession continues, the herbaceous
vegetation will be replaced by shrubs, trees, and vines, and the
area may regain its former value to wildlife.

3. Terrestrial ecosystems

a. Flora. Although that area to be

used for levee construction will be initially denuded, Lkoe levees
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will be planted with Bermuda grass. It is also very likely that
native herbaceous species will encroach; however, the levees are to
be kept clear of trees and shrubs. Unless agricultural interests
manage the disposal areas for grazing, succession to the shrub and
tree stage can be expected during the project life.

b. Fauna

(i). Amphibians and rpiles.
The relatively shallow, open water areas of the borrow pits and
oxbows will improve conditions for such species as the central

newt, western chorus frog, bullfrog, bronze frog, and most turtles.
The ornate and common box turtles should remain common on the

cleared and semiwooded areas. The primarily aquatic snakes are not
expected to be affected significantly by construction of the levees,
except for slight increases in and around oxbows and borrow pits.
Snakes preferring dryer habitats can potentially increase on the
newly constructed levees and disposal areas if cover requirements
are adequate.

(2). Birds. The development of
borrow areas and oxbow lakes will benefit to some degree the
nesting and feeding habitat of waterfowl, especially the wood duck.
Disposal areas will provide excellent feeding habitat for dove and
quail during the early successional stages. With the existing
potential for a wild turkey population east of Highway 271, the
intermittent clearing for project construction may be beneficial.
In essence, the losses in woodland acreage may be compensated for

by an increase in edge.

(3). Mammals. Opossum and rac-

coon populations should increase in proportion to the amount of
induced clearing and increase in agriculture, assuming that an

adequate supply of mature den trees remain. The cottontail rabbits
will benefit from the herbaceous vegetation on the levees, disposal

areas, and improved pastures. The white-tailed deer, the only
huntable big game species in the basin, will be benefitted somewhat
by the interspersion of the herbaceous vegetation on the levees

with the remaining bottomland hardwoods.

4. Endangered and threatened species

a. Flora. None of the plant species
that may be adversely affected are considered to be endangered or
threatened. The project will not adversely affect any known crit-
Ical habitat for any threatened or endangered species.
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b. Fauna. Although the true status of

the American alligator in the affected area is unknown, some of the
project features, e.g., the borrow pits and oxbows, will provide
new habitat for the alligator, thus, promoting the potential for a
restocking program. No other threatened or endangered species will
be adversely affected nor will this project feature adversely
affect any known critical habitac for any threatened or endangered
species.

(c) Recreational impacts. Although the 96 acres
of oxbows resulting from channel construction will provide only
limited general recreation benefits, the potential fish and wildlife
resource benefits are quite sizable (table IV-3). These benefits
include a total of 3,192 man-days of consumptive recreation which
have an annual value of approximately $5,000. In addition, the

onbows are capable of supporting an annual harvest of 3,360 pounds
of commercial fish valued about $500.

(d) Socioeconomic impacts

1. Sociological analysis

a. General. In addition to the 1971
study of the attitudes of residents located within the reservoir
impact area (previously referenced), a second research endeavor was
conducted by the East Texas State University in 1972. The results
are based on responses from a random sample of residents thought to
be affected in some manner by the channel work proposed at that
time (draft EIS plan).

b. Local attitudes. Analyses of data
derived from the second study confirmed the results from the first
research report that local residents were generally familiar with
the total project and supported continued implementation of the
project. Familiarity with the authorized plan was evident in that
nearly 70 perceit of those interviewed were acquainted with features
of Cooper Lake and an even higher percentage, nearly 90, were aware
of the Sulphur River channeling plan. Nearly 85 percent of those
interviewed considered Cooper Lake and the Sulphur River channeling
project to be among the best alternatives for water resource devel-
opment in the region. One can conclude from the results of the two
research studies that the draft EIS plan had strong local support.

2. Economic impacts. Man-made resources

will be benefitted with the provision of flood prot,?ction for
11,400 acres of land. Enhancement of community cohesion will stem
from the limited relief from flooding. Favorable impacta during
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Table IV-3

WILDLIFE AND FISHERY BENEF

TOTAL ACRES MAN-DAYS OF
ALTERNATIVES SOUTH SULPHUR RIVER SULPHUR RIVER SPORT FISHE

OXBOW CUTOFFS OXBOW CUTOFFS OF OXBOWS GAINS FROM

MILES ACRES MILES ACRES 2 GAINED OXBOWS 3

STATUS QUO

NONRESTRICTIVE EASEMENT

RESTRICTIVE EASEMENT

FEE PURCHASE

RESERVOIR ONLY

CHANNEL ONLY 5 10 35 273 283 9,339
LEVEES ONLY 5 10 11 86 96 3,168
RESERVOIR AND CHANNEL 5 10 35 273 283 9,339
RESERVOIR AND LEVEES SELECTED PLAN, 5 10 11 86 96 3,168
CHANNEL AND LEVEES 5 10 44 343 353 11,649
AUTHORIZED PLAN (DRAFT E IS PLAN) 5 10 44 343 353 11,649
RESERVOIR, LEVEES, AND CHANNEL 5 10 44 343 353 11,649
WITH LANDSIDE LEVEE BORROW

RESERVOIR AND LEVEE ALINEMENT WITH 5 10 31 242 252 8,316
CHANNEL ADJACENT TO THE LEVEES

RESERVOIR AND CHANNEL ALINEMENT WITH 5 10 44 343 353 11,649
LEVEES ADJACENT TO THE CHANNEL

RESERVOIR AND LEVEE ALINEMENT WITH 5 10 11 86 96 3,168
CLEARING AND SNAGGING OF THE RIVER
RESERVOIR AND LEVEE ALINEMENT WITH CLEARING 10 22 172 182 6,006
AND SNAGGING PLUS MAJOR BEND CUTOFFS
RESERVOIR AND LEVEE ALINEMENT WITH 5 10 22 172 182 6,006
SELECTED MAJOR BEND CUTOFFS

RESERVOIR, LEVEES AND CHANNEL 5 10 44 343 353 11,649
CHANNEL BOTTOM RAISED 5 FEET
RESERVOIR AND SELECTIVE FLOOD 17 133 133 4,389
PROOFING BY RING LEVEES

RESERVOIR WITH ANIMAL REFUGE MOUNDS -

RESERVOIR AND NONRESTRICTIVE EASEMENT

RESERVOIR AND RESTRICTIVE EASEMENT

RESERVOIR AND FEE PURCHASE

1. 2.0 ACRES/MILE OF FISHABLE WATER ON THE SOUTH SULPHUR RIVER 5. 35 L
2. 7.8 ACRES/MILE OF FISHABLE WATER ON T4 SULPHUR RIVER 6. $0.1
3. 33 MAN-DAYS/ACRE - POTENTIAL SPORT FI.)O',rG 7. 0.248
4. $1.50/MAN-DAY - VALUE OF SPORT FISHING 8. $6.
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AL ACRES MAN-DAYS OF SPORT FISHERY POUNDS OF COMMERCIAL MAN-DAYS OF WATERFOWL HUNTING TOTAL GAINS
SPORT FISHERY GAINS FROM COMMERCIAL FISHERY GAINSOXBOWS OWS 6 WATERFOWL HUNTING GAINS FROM OXBOWS FROM OXBOWSGAINS FROM OXBOWS 4  FISHES GAINED FROM OXBOW GNSFOOXWS7 (DLAS(OLR).AINED OXBOWS 3  (DOLLARS) FROM OXBOWS 5  (DOLLARS) GAINS FROM OXBOW (DOLLARS) (DOLLARS)

283 9,339 14,009 9,905 1,486 70 420 15,915

96 3,168 4,752 3,360 504 24 144 5,400

283 9,339 14,009 9,905 1,486 70 420 15,915

96 3,68 4,752 3,360 504 24 144 5,400

353 11,649 17,474 12,355 1,853 88 528 19,855
353 11,649 17,474 12,355 1,853 88 528 19,855

353 11,649 17,474 12,355 1,853 88 528 19,855

252 8,316 12,474 8,820 1,323 62 372 14,169

353 11,649 17,474 12,355 1,853 88 528 19,855

96 3,168 4,752 3,360 504 24 144 5,400

182 6,006 9,009 6,370 956 45 270 10,235

182 6,006 9,009 6,370 956 45 270 10,235

353 11,649 17,474 12,355 1,853 88 528 19,855

133 4,389 6,584 4,655 698 33 198 7,480

PHUR RIVER 5. 35 LBS./ACRE - POTENTIAL HARVEST OF COMMERCIAL FISH PAGE IV-13
fRIVER 6. $0.15/LB. - AVERAGE COMMERCIAL FISH VALUE (FOOD AND NON-FOOD FISH)

7. 0.248 MAN-DAYS/ACRE -POTENTIAL WATERFOWL HUNTING
8. $6.00/MAN-DAY - VALUE OF WATERFOWL HUNTING
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construction are expected from the utilization of underemployed

labor. Moderate beneficial impacts are expected in property values
and tax revenues. No net displacement of people will occur. Flood
control will allow the conversion of current flood plain to unim-

proved and improved pasture with a net increase in grazing lands.
There will be moderate beneficial impacts to the agricultural

economy of the immediate area through the provision of flood pro-

tection.

(3) Operation and maintenance

(a) Structures and appurtenances. Reservoir
regulation, accomplished in accordance with a prescribed regulation

procedure for pool stage control will provide and sustain the flood
control, water supply, and recreation benefits anticipated in the
project plan. Maintenance of the structures will preserve their
integrity and usefulness over the life of the project. Removal of
growths, trash, and debris from shorelines, outlet works, and

spillway is beneficial to proper pool regulation, is esthetically
desirable, and is conducive to minimizing mosquito breeding habitat.
Aquatic vegetation in the reservoir will be controlled to improve

the recreational opportunities for boating and fishing and to
reduce lake eutrophication.

(b) Recreation development. Operation and mainte-
nance of recreation areas will propagate the recreation benefits
enjoyed by the public users. Operation and maintenance activity
will be beneficial to the environment in that it will be directed

toward minimizing the adverse impacts associated with recreational
use and perpetuating the worth of the resources available.

(c) Natural resource management. All proposed
activity in this area is considered to have beneficial impacts.
Forestry management will maintain vigorous timber stands for water-

shed protection, for wildlife habitat, and for increased esthetic
value and will minimize the effects of fires and epidemics of
fungal infections and insect infestations. Selective thinning for

improvement of wildlife habitat will allow the development of an
understory and will produce income which can be used to expand
beneficial resource management programs. Fish and wildlife manage-
ment will be associated with habitat improvement; stocking of

selected species, fish, fowl, and small game animals; food plots
for subsistence in winter and creating edge; and public use facil-
ities for enjoyment of fish and wildlife resources. Interpretive
programs in conjunction with natural resource and recreation manage-
ment will be implemented to increase public awareness and appreci-
atLion of forest, recreation, water, fish and wildlife, historical,

and cultural resources.
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(d) Condition and operation studies. These

studies include regular inspection of structures, review of permit
requests for use of reservoir lands, range sedimentation analyses,
water quality studies, etc. They provide information pertinent to

assessing the general condition of the project and the effects of
its continued operation.

(e) Support systems. Operation and maintenance

of buildings and equipment will prevent deterioration of facilities
so that a suitable useful life might be realized and the develop-
ment of blight might be prevented.

(f) Land management. Real estate and land manage-
ment activities are directed toward resource protection to effect
maximum public accessibility and use with minimum damage. Boundary

line marking delineates property owned by the government so that
unauthorized encroachments, trespassing, or destruction of property
can be controlled under the provisions of Title 36, CFR. Compli-
ance with the terms of lease agreements is effected by periodic
inspection and contract review.

b. Adverse impacts

(1) Reservoir

(a) Hydrological impacts

1. Flood control and water supply. A

sediment storage of 37,000 acre-feet is reserved to allow for
sediment deposits originating from the 476 square miles of drainage
area above the Cooper Lake damsite. This buildup of sediments will
cause a corresponding reduction in the total storage capacity of
the reservoir during the project life. In the process of providing
some degree of flood protection for approximately 13,000 acres of
land below the damsite, approximately 3,400 acres between elevations
440 and 446.2 feet m.s.l. will be periodically inundated.

2. Water quality. The completion of Cooper
Lake will permit 120,000 acre-feet of existing flood control sto-

rage space in Wright Patman Lake to be converted to water supply
storage. If such storage conversion occurs, the increased water

-available for consumptive use will exert greater demands on the

present municipal and/or industrial waste treatment facilities. If
this occurs without the improvement or expansion of such facilities,
a higher pollutional load will probably be discharged into the
Sulphur River downstream of Wright Patman Lake. Also, Cooper Lake
will tend to retain a portion of the upstream oxygen demanding
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materials, which at the present time accumulate in Wright Patman
Lake. The accumulation of these oxygen demanding materials,
especially suspended solids and iron, in Cooper Lake could, in the
future, result in an increased treatment cost of public water
supplies. The underbrush and grass will remain on approximately
4,500 acres to be inundated by the lake and will decay over a
period of time after the lake is filled. The biochemical oxygen
demand generated from the decomposition of inundated vegetation can
result in extreme diurnal oxygen fluctuations. In addition, the

decaying vegetation could possibly cause some minor taste and odor
problems in the reservoir, although this is not anticipated.

(b) Biological impacts

1. Aquatic ecosystems

a. Tributaries and tailwaters. Cooper
Lake will permanently inundate 21 miles of the South Sulphur River.
Regardless of the size of the river or the fact that it is an
intermittent stream, all characteristics which distinguish streams
from lakes will be lost due to this inundation. In addition to
providing important habitat for many game fishes, the tributaries
will support increased populations of problem fish such as carp.

b. Lake

M . Thermal stratification. The

expected thermal stratification in the lake will cause seasonal
decreases in oxygen and pH and seasonal increases in CO2 , NH 3, and
other dissolved gases and nutrients in the hypolimnion.

(2). Standing crops. A decrease
in the diversity of benthos is expected, although an increase in
standing crop is probable. Similarly, although an increase in
abundance of phytoplankton is expected, a contrasting decrease in
species diversity is also likely. Although an increase in the
standing crop of sport and commercial fish is anticipated, in
excess of 50 percent of the species occurring in the natural streams
may be reduced or eliminated from the reservoir. At least two
groups of fish will be adversely affected by the impoundment; these
are the cyprinids (minnows) and the catastomids (suckers).

2. Land systems

a. Timber resources. Of the 9,200
acres of bottomland hardwoods in the total right-o-way needed Ior
the reservoir, construction will result in the loss of 6,250 acres
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of this total by clear cutting around the perimeter of the lake or

by inundation by reservoir waters. Most bottomland hardwoods are
tolerant of, and growth is generally enhanced by, periodic flooding
during the dormant period. Permanent inundation, however, is
highly detrimental and even the more 'lood tolerant species, e.g.

baldcypress, tupelogum, and black willow, are killed within 5 to 8
years. Therefore, even those trees which are not cleared prior to
inundation of the reservoir will be lost. The reservoir will pro-
vide protection from flooding on 3,200 acres of bottomland hard-
woods below the damsite. Due to the nature of this area (sumps,
bogs, etc.), however, it is estimated that approximately 80 percent
(2,560 acres) of the timber will be cleared for agricultural pur-

poses as a result of this flood protection.

b. Agricultural lands. Of the 20,800

acres of agricultural land (semiwooded or cleared areas) in the
total right-of-way needed for the reservoir, construction will
result in the loss of 14,175 acres from inundation by reservoir
waters. The remainder of this area will be under Federal owner-

ship, and this portion will also be lost to agricultural produc-
tion. Much of this 6,625 acres is expected to undergo succession
to forest during the project life. Although a total of 9,700 acres
of agricultural land below the damsite will be provided flood
protection, 8,200 acres of this total have already been cleared,

and no further damages to the timber or wildlife resources are
expected. The remaining 1,500 acres are semiwooded and further
induced clearing on this area will adversely affect the present

wildlife resources.

3. Terrestrial ecosystems

a. Flora. The existing flora on

14,175 acres of agricultural lands and 6,250 acres of bottomland
hardwoods (i.e., about two-thirds of the the reservoir right-of-
way) will be inundated and/or clear cut. The clearing of timber

will extend 2 feet above the top of the water supply pool (440
m.s.l.) to elevation 442 m.s.l.; therefore, total area of direct
impact is 20,425 acres. The agricultural area (semiwoods and
cleared area), like the bottomland hardwoods, will be completely

denuded of vegetation with permanent inundation. The most diffi-
cult impacts to assess regarding vegetation are those indirect

impacts which will occur on lands protected from flooding below the
reservoir. Of the 12,900 acres of protected lands, 3,200 acres are
in bottomland hardwoods, 1,500 acres are semiwooded, and 8,200

acres are cleared. Although the 8,200 acres of cleared area will
not likely undergo further vegetative change, the flood protection
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provided for the wooded and semiwooded areas will probably lead to

induced clearing of these areas.

b. Fauna

(i). Invertebrates. All of the

terrestrial invertebrates will be killed or forced to emigrate from
most of the 20,425-acre area of direct impact. If the flood pro-
tected lands are cleared and placed into row crops, the pesticides
which are generally associated with this agricultural activity will
adversely impact upon the invertebrate populations in these areas.

If the area is pastured for livestock, use of pesticides would be
limited and, accordingly, the adverse impacts would not likely be
as severe unless herbicides are utilized for woody plant control.

_(). Amphibians and reptiles. As
a result of reservoir construction, there will be a reduction in

abundance, but not in species diversity. Terrestrial species will
be eliminated from the impoundment area. In general, reservoir
construction should result in a reduction in numbers of amphibians
and reptiles, but all should remain common in the surrounding area.

(3). Birds. Approximately 300

species of birds are known from the Sulphur River Basin, and it is
reasonable to assume that most utilize some portion of the area to

be inundated. Nongame birds that are likely to be reduced in
abundance as a direct result of habitat elimination include the
passerines, birds of prey, and woodpeckers. The loss of cleared
land and mixed successional stages of the semiwoods will severely
reduce bobwhite populations in the project area. Inundation of the
moist, alluvial flood plain, which is the main feeding area for
woodcock, will greatly lower the woodcock population.

(4). Mammals. Most of the 42

species of mammals in the basin are expected to be affected by the

impoundment. The most significant in,,acts will occur to those
species which prefer moist bottomlands such as the shrew, and
species primarily adapted to stream environments such as the bea-
ver, mink, and river otter. The mink will continue to occur along
the shoreline of the lake, but their numbers will be reduced in the
project area. Beaver will be greatly reduced by inundation of the

*bottomland hardwoods that provide their preferred habitat. Muskrats
will also be limited in the project area since fluctuations in the
lake will prevent them from building lodges. Inundation or clearing
of the bottomlands will virtually eliminate squirrel and rabbit

habitat. The agricultural areas to be inundated provide a variety
of successional stages and interspersion of habitat types that are
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essential for maximum rabbit production. The only big game species
that occurs in huntable numbers in the basin is the white-tailed
deer. It is considered important to note that this species may
lose the benefit of small agricultural units that currently sup-
plement its natural food supply.

4. Endangered and threatened species. None

of the plant species listed in the inventory of the Sulphur River
Basin by East Texas State University (1971) are endangered or

threatened. None of the endangered fauna will be adversely affected
by the reservoir. The project will not adversely affect any known
critical habitat for any threatened or endangered species.

(c) Recreational impacts (see table IV-4)

1. Consumptive recreation

A. Sport fishing. Inundation of the

reservoir will result in the loss of 21 miles (42 surface acres) of
natural river, causing a loss of 840 man-days of potential stream-
side sport fishing valued at $1,260.

b. Big game hunting. Big game hunting

losses are based on th anticipated losses or alterations of bottom-
land hardwoods as a result of direct and indirect project impacts
(table IV-5). Reservoir construction will result in the inundation
and/or cutting of 6,250 acres of woodland. Of the 3,300 acres of

reservoir right-of-way designated for development of general recre-
ation areas, some 1,100 acres are in bottomland hardwoods. Since
no hunting will be allowed on these general recreation areas, the
potential for big game hunting is considered lost on these 1,100
acres. The reservoir will provide flood protection for 3,200 acres

of bottomland hardwoods below the damsite; however, it is estimated
that only 80 percent (2,560 acres) of this area would readily lend
itself to clearing for agricultural purposes. Big game losses
were, therefore, computed for only the 2,560 acres over which

induced clearing can be expected. Accordingly, the project-induced
losses or alterations of bottomland hardwoods total 9,910 acres.
This acreage could potentially support 1,120 man-days of big game
hunting valued at $6,720.

C. Small game hunting. In addition to
bottoinland hardwoods, most agricultural areas are known to support

some potential for small game hunting. Reservoir construction will
result in the inundation of 14,175 acres of agricultural areas

(semiwooded or cleared). Of the 3,300 acres of right-of-way to be
developed for general recreation, 2,200 acres are agricultural; the
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potential for small game hunting on thiis area will be lost (table
IV-5). Although a total of 9,700 acres of agricultural land below

the dam will be protected from flooding, 8,200 acres of this total
have already been cleared, and no further loss in hunting potential
is expected. The remaining 1,500 acres are semiwooded and further
clearing of this area will adversely impact upon the small game
hunting potential. Accordingly, project-induced losses in poten-
tial small game hunting were computed for 9,910 acres of bottomland
hardwoods and 17,875 acres of semiwooded and cleared lands. The
total acreage (27,785 acres) could potentially support 5,111 man-
days of small game hunting valued at $10,222.

d. Waterfowl hunting. Most of the
waterfowl hunting in the basin involves harvesting wood ducks.
Most of the area that is considered conducive to waterfowl hunting
is bottomland hardwoods which are subjected to regular inundation.
Hunting losses, therefore, are computed for the same acreage (9,910
acres) as big game hunting. This area could potentially support

396 man-days of waterfowl hunting valued at $2,376.

2. Nonconsumptive recreation. This is an
activity in which the participant does not harvest game and fish
species, as opposed Lo consumptive recreation which includes fish-
ing and hunting. In the Sulphur River Basin, most of the non-
consumptive recreation is wildlife-oriented and includes such

endeavors as bird-watching, nature study, and hiking. Most of
these types of recreation are associated with forested areas. The
only forested areas in the basin are of the bottomland hardwoods
type, and these are capable of supporting one (1) man-day of
wildlife-oriented recreation for every 2 acres of habitat. Losses
attributed to project implementation are based on the 6,250 acres
of bottomland hardwoods lost to reservoir construction and the
2,560 acres over which induced clearing can be expected. The 1,100
acres of bottomland hardwoods in the general recreation areas will
continue to support nonconsumptive recreation; therefore, this area
is not included in the computation of wildlife-oriented recreation

losses. Accordingly, the project-induced losses of nonconsumptive
recreation on 8,810 acres of bottomland hardwoods amount to 4,405
man-days valued at $6,608.

3. Commercial fishery resources. Although
in the literal sense commercial fishing is not a form of recrea-
ton, quantitative losses in commercial fishery resources will be

addressed here to facilitate a comparison of these losses to other
quaint iftable fish and wildlife resource damages. 'j'he 42 surface

acres of natural river that will be lost by inundation of the
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reservoir support a commercial fishery with the potential for an
annual harvest of 2,100 pounds valued at $315.

4. Commercial furbearer resources. Data

provided in 1974 by Mr. Bobby Alexander, biologist with the Texas
Parks and Wildlife Department, showed that three furbearers (mink,
raccoon, and opossum) are commercially harvested in the basin

(reference table 11-12). Analysis of these data indicated a har-
vest of one mink/200 acres, one raccoon/20 acres, and one opossum/
57 acres. Under the assumption that the potential for such a
harvest exists throughout the bottomland hardwoods of the basin,
project-induced losses in commercial trapping were computed for the
entire 9,910 acres of bottomlands which are expected to be lost to
direct and indirect project features. An average value ($0.36 per
acre of bottomland hardwoods) for fur production was used to calcu-
late the project-induced monetary loss to fur trappers. (This
average value was derived from the fur values of mink, raccoon, and
opossum presented in "An Investigation of the 1972-73 and 1973-74
Texas Fur Harvests With Respect to Future Research and Management"
by Mr. Dan Boone, Texas Parks and Wildlife Department). Accord-
ingly, the total annual loss in the fur harvest attributable to

this feature of the project has an estimated value of $3,568.

(d) Socioeconomic impacts. Project construction
will produce substantial air and noise pollution; however, the area
is sparsely settled. There is no human habitation within the
taking line, thus the adverse social impacts would be minimized.
Several roads and utility lines, and a number of graves must be
relocated. Approximately 21,000 acres of agricultural land will be
lost in right-of-way acquisition, which will be mitigated by the
market price paid for lands acquired for project construction,
operation, or maintenance.

(e) Archeological and historical impacts. An
archeological survey of the Cooper Lake area was conducted in 195[.
by Edward H. Moorman and Edward B. Jelks as part of the River Basin
Surveys, then being conducted by the Smithsonian Institution.

Twenty-four prehistoric sites were recorded, 15 of which were
within the limits of the reservoir (Moorman and t, vs, 1952). The
most recent survey, conducted by the Department .n~hropology,
Southern Methodist University, revealed thf '),'a - 1 of a total of
110 prehistoric sites, 90 of which will bE rLctly ffected by
construction of the project (Hyatt and Skinner, 1970-1972). Twenty
sites which lie above the 452-foot contour will not be inundated.
No known historical sites will be affected by the project.

L. Types of sites affected. Of the 90

sites affected by the reservoir, 20 date back to the Archaic period,
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WILDLIFE AND FISH
•- -

SOUTH iULPHUR RIVER
INUNDATED, MAN-DAYS SP
CHANNEtED SULPHUR RIVER TOTAL ACRES OF OF SPORT FISH

ALTERNATIVES OR CUT OFF CHANNELED OR CUT OFF RIVER LOST TO FISHERIES LO
BY CHANNELS BY CHANNELS CHANNELIZATION LOST 3 (DOLL

MILES ACRES' MILES ACRES2

STATUS QUO
NONRESTRICTIVE EASEMENT

RESTRICTIVE EASEMENT

FEE PURCHASE

RESERVOIR ONLY 21 42 - 42 840 11
CHANNEL ONLY 41 82 71 554 636 12720 19(
LEVEES ONLY 5 10 11 86 96 1920 21
RESERVOIR AND CHANNEL 34 68 70 546 614 12280 18
RESERVOIR AND LEVEES SELECTED PLAN 26 52 1I 86 138 2760 41
CHANNEL AND LEVEES 33 66 65 507 573 11460 1/1
AUTHORIZED PLAN iDRAFT EIS PLAN) 34 68 65 507 575 11500 172

RESERVOIR, LEVEES, AND CHANNEL
WITH LANDSIDE LEVEE BORROW 34 68 65 507 575 11500 17
RESERVOIR AND LEVEE ALINEMENT WITH
CHANNEL ADJACENT TO THE LEVEES 34 68 65 507 575 11500 17

RESERVOIR AND CHANNEL ALINEMENT WITH 34 68 65 507 575 11500 17
LEVEES ADJACENT TO THE CHANNEL

RESERVOIR AND LEVEE ALINEMENT WITH
CLEARING AND SNAGGING OF THE RIVER 26 52 11 86 138 2760 4

RESERVOIR AND LEVEE ALINEMENT WITH CLEARING
AND SNAGGING PLUS MAJOR BEND CUTOFFS 26 52 23 179 231 4620 6

RESERVOIR AND LEVEE ALINEMENT WITH
SELECTED MAJOR BEND CUTOFFS 26 52 23 179 231 4620 6

RFSERVOIR, LEVEES. AND CHANNEL
CHANNEL BOTTOM RAISED 5 FEET 34 68 65 507 575 11500 1?

RESERVOIR AND SELECTIVE FLOOD
, :: PROOFING BY RING LEVEES 21 42 15 117 159 3180

RESERVOIR WITH ANIMAL REFUGE MOUNDS 21 42 -- 42 840
RESERVOIR AND NONRESTRICTIVE EASEMENT 21 42 - 42 840
,RESERVOIR AND RESTRICTIVE EASEMENT 21 42 - - 42 840

RESERVOIR AND FEE PURCHASE 21 42 - - 42 840

1. 2.0 ACRES/MILE OF FISHABLE WATER ON THE SOUTH SULPHUR RIVER 6. $0. 15/POUND-AVERAGE COMMERCIAL
2. 1.8 ACRES/MILE OF FISHABLE WATER ON THE SULPHUR RIVER 7. 0.113 MAN-DAYS/ACRE POTENTIAL
3. 20 MAN-DAYS ACRE POTENTIAL SPORT FISHING 8, $6.00/MAN-DAYVALUE OF BIG GAME
4 $1.50 MAN-DAY VALUE OF SPORT FISHING 9. 0.229 MAN-DAYS'ACRE POTENTIAL5. 50 LBS./ACRE POTENTIAL HARVEST OF COMMERCIAL FISH,FOOD AND NON-FOOD FISH 10. $2.001MAN-DAY-VALUE OF SMALL G
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Table IV-4

iHERY LOSSES RELATED TO STRUCTURAL ALTERNATI
E I W

BOTTOMLAND MAN-DAYS BIG MAN-DAYS SMALL MAN-DAYS OF AND CL
SPORT POUNDS OF COMMERCIAL TOTAL HARDWOODS OF BIG GAME OF SMALL GAME WATERFOWL WATERFOWL LANDS
FISHERY COMMERCIAL FISHERY FISHERY LOST FOR GAME HUNTING HUNTING GAME HUNTING HUNTING HUNTING HUNTING FO

LOSSES 4  FISHES LOSSES 6  LOSSES CONSUMPTIVE LOST FROM LOSSES" LOST FROM LOSSES10  LOST FROM LOSSES12  CONSU
DOLLARS) LOST (DOLLARS) (DOLLARS) RECREATION BOTTOMLANOS' (DOLLARS) BOTTOMLANDS9 (DOLLARS) BOTTOMLANDS" (DOLLARS) RECRE

(ACRES) (AC

1260 2100 315 1575 9910 1120 6720 2269 4538 396 2376 178

19080 31800 4710 23850 38600 4362 26172 8839 17678 1544 9264 13

2880 -4800 720 3600 10860 1227 7362 2487 4 974 434 2604 541

18420 30700 4605 23025 38350 4334 26004 8782 17564 1534 9204 24

4140 6900 1035 5175 17470 1974 11844 4001 8002 699 4194 1

17190 28650 4298 21488 11320 1279 7674 2592 5184 453 2718 5

17250 28750 4313 21 563 17830 2015 12090 4083 8166 713 4278 1

17 " 28750 4313 21563 18070 2042 12252 4138 8276 723 4338 1

17250 28750 4313 21563 17830 2015 12090 4083 8166 713 4278 11

17250 28750 4313 21563 1930 2241 13446 4541 9082 793 4758 

4140 6900 1035 5175 18190 2123 12738 4303 8606 752 4512

6930 11550 1733 8663 18410 2080 12480 4216 8432 736 4416 1

6930 11550 1733 8663 17590 1988 11928 4028 8056 704 4224 19

17250 28/50 4313 21563 17910 2024 12144 4101 8202 716 4296 1

4770 1950 1193 5963 16170 1827 10962 3703 7406 647 3882 11260 2100 315 1575 9910 1120 6720 2269 4538 396 2376 17
1260 2100 315 1575 9910 1120 6720 2269 4538 396 2376 171260 2100 315 1575 9910 1120 6720 2269 4538 396 2376 11260 2100 315 1575 9910 1120 6720 2269 4538 396 2376 17
lAL_ FISH ERY VALUE, FOOD ',ND NON-FOOD FISH 11 .4 A-AYS'ACRE 'OTENTIAL WATERFOWL HUNTING NO

IL BIG GAME HUNTING 12. $6.00/MAN-DAY-VALUE OF WATERFOWL HUNTING of
E HUNTING 13. 0.159 MAN-DAYS/ACRE POTENTIAL SMALL GAME HUNTING o

L SMALL GAME HUNTING 14. 0.500 MAN DAYS'ACRE OF BOTTOMLANDS.POTENTIAL WILDLIFE-ORIENTED RECREATION ha

L GAME HUNTING 15. $I50'MAN DAY-VALUE OF WILDLIFE.ORIENTED RECREATION wi

16 $0.36/ACRE OF BOTTOMLAND HARDWOOD -ESTIMATED FUR RETURN TO THE TRAPPER a



URAL ALTERNATIVES
SEMIWOODS MAN-DAYSSMALL MAN-DAYS OF AND CLEARED OF SMALL SMALL MANDAYS WILDLIFE -

GAME WATERFOWL WATERFOWL LANDS LOST GAME HUNTING GAME TOTAL OF ORIENTED COMMERCIAL TOTAL
HUNTING HUNTING HUNTING FOR LOST FROM HUNTING HUNTING WILDLIFE- RECREATION FUR TRAPPING WILDLIFE AND

LOSSES' °  LOST FROM LOSSES' 2  CONSUMPTIVE SEMIWOODS LOSSES 10  LOSSES ORIENTED LOSSES 15  LOSSESM FISHERIES LOSSE-
(DOLLARS) BOTTOMLANDS 11 (DOLLARS) RECREATION AND (DOLLARS) DOLLARS) RECREATI DOLLARS) L (DOLLARS)

(ACRES) CLEARED LAND' 3  LOST 14

4538 396 2376 17875 2842 5684 19318 4405 6608 3568 31069

17678 1544 9264 13200 2099 4198 57312 19300 28950 138% 124008

4 974 434 2604 5400 859 1718 16658 5430 8145 3910 32313

17564 1534 9204 24975 3971 7942 60714 18625 27938 13806 125483

8002 699 4194 19875 3160 6320 30360 8185 12278 6289 54102

5184 453 2718 5400 859 1718 17294 5660 8490 4075 51347

8166 713 4278 19875 3160 6320 30854 8365 12548 6419 71384

8276 723 4338 19975 3176 6352 3121. 8485 12728 6505 72014

8166 713 4278 19875 3160 6320 30854 8365 12548 6419 71384

9082 793 4758 19875 3160 6320 33606 9365 14048 7139 763%

8606 752 4512 20075 3192 6384 32240 8845 13268 6764 57447

8432 736 4416 19975 3176 6352 31680. 8655 12983 6628 59954

8056 704 4224 19775 3144 6288 30496 8245 12368 6332 57859

8202 716 4296 19875 3160 63?0 30962 8405 12608 6448 71581

7406 647 3882 17975 2858 5716 27966 7535 11303 5821 51053

4538 396 2376 17875 2842 5684 19318 4405 6608 368 31069

4538 396 2376 17875 2842 5684 19318 4405 6608 3568 31069
4538 396 _ 2376 17875 2842 5684 19318 4405 6608 3568 31069

4538 , 2376 17875 2842 5684 19318 4405 6608 3568 31069

PFOWL HUNTING NOTE 1,100 aceas ol bottomland hardwoods in the 3,300 acres PAGE|

KINTING of general recreation area of the reservoir will support this formL GAME HUNTING of nonconsumptive recreation, however, this area is potentially
GAPOEHUNTIA NLL T R I ost to, consumptive recreation. Accordingly, botlomland

-POTENTIAL WILDLIFE-ORIENTED RECREATION hardwood losses are decreased by 1,100 acreas to calculatingENTED RECREATION wildlife oriented recreation losses fo( all alternatives containing
D - ESTIMATED FUR RETURN TO THE TRAPPER a reservoir." 3



based on diagnostic artifacts such as projectiles and/or pottery.
This represents about 22 percent of the sites to be inundated by
the reservoir. The Caddoan period is represented by approximately
8 percent of the sites to be affected, and another 20 percent of
the sites are both Archaic and Caddoan. Approximately 50 percent
of the sites to be inundated could not be classified according to
time periods due to the lack of diagnostic artifacts (Hyatt and
Skinner, 1971).

2. Site investigations. It is anticipated
that along with the previous excavation seasons, the work completed
in the summer of 1976 will, in the opinion of Alan Skinner, Ph. D.,
Director of the Archeology Research Program at Southern Methodist
University, fulfill the requirements "to provide minimum mitigation
of the loss of archeological resources in the Cooper Lake area."
Inundation of archeological sites does not necessarily imply destruc-
tion of these sites. Submerged sites should be considered only
temporarily inaccessible since their cultural resource value is
preserved for future generations. Ten sites, which appeared to be
the most promising in the reservoir area already have been thoroughly
examined. They are as follows: X41DT 1, X41DT17, X41DT20, X41DT57,
X41DTl9, X41DT36, X41DT37, X41HP7, X41HP34, and X41HP37.

3. Final research efforts. To complete the

research effort at Cooper Lake, the following objectives supported
by the Corps of Engineers were planned for the final season (1976):
(1) testing and evaluation of fourteen (14) selected sites identi-

fied by earlier investigations and (2) an evaluation of the histor-
ical cultural resources. The report of findings should be completed
in late summer of 1977. Based on determination of significance,

appropriate plans will be developed for additional salvage and/or
mitigation to be accomplished on resumption of construction.

(2) Levees and channels

(a) Hydrological impacts. Placement of the
levees will require approximately 34,900 feet of additional realined
channel. Although this excavation is significantly less than that

initially envisioned for the draft EIS plan, some potential for
increased sediment contribution into Wright Patman Lake does exist.
Based on enlargement rates of previously improved channels in the
Sulphur River Basin, channel excavation associated with the selected
plan has a potential sediment contribution of 1,600 acre-feet
within the initial 10-year period following construction. Because
of the discontinuity of the channelization, much of this sediment
load will be deposited in the flood plain of the South Sulphur and
Sulphur Rivers. Realistically, however, some portion of the
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potential sediment load will eventually reach Wright Patman Lake.
Consequently, some increase in the cost of drinking water treatmtijt
could be experienced by users from Wright Patman Lake. Additionilly,
some increase in the iron (Fe) concentration of Wright Patman Lai,,c
waters could result from the channel excavation.

(b) Biological impacts

1. Aquatic ecosystems

a. Channels. Construction of the
levees will require the realinement of 5 miles of the South Sulphur
River and 11 miles of the Sulphur River where proposed levees would
cut off the natural channel. Long-term impacts on existing stream
ecosystems include the loss of ripariauL cover (resulting in an
overall increase in water temperatures), increased current veloc-
ities, altered hydrologic regimes, increased turbidity (resulting

in temporary decreases in water temperatures), and a reduction in
habitat diversity. Land use changes, such as clearing, will also
result in faster runoffs and increases in turbidity. Increased
agricultural activity will result in increased levels of insecti-
cides, herbicides, and fertilizers in the aquatic ecosystem. Input
of allochthonous organic material will be reduced. Since this
constitutes a primary energy source for lotic ecosystems, the
productivity of streams will be decreased. The reduction of flood-
ing will have adverse effects on existing oxbows and siae channels.
Overbaik flooding is generally considered essential to the mainte-
nance of productive fisheries.

(1). Plankton. Most of the
plankton recorded from the basin require standing water. Streams
typically support a limited plankton community, and the Sulphur
River system is no exception. Channelization should further depress

the plankton population. Higher turbidity and increased water
velocities, the removal of streamside vegetation and debris, and
the decrease in overtlow areas will reduce both diversity and

V. stand, crops. Increased agricultural chemicals could also de-
crease eiankton populations.

- _±* Benthic fauna. The standing

crop of benthic invertebrates would be greatly reduced by channel-
ization. Diversity, also, would decrease as pools and riffles are
replaced by the straight line channel. Invertebrates which would
decline or be eliminated include some of the adult crustaceans and
corixids, plus the immature stages of such insects as mayflies and
caddis flies. Benthic communities in the newly formed oxbows may
be adversely affected by sedimentation, low levels of dissolved
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oxygen, and the loss of stream flow. Species composition in these
"cutoff" channels will change from those requiring flowing waters
to those better adapted to the lentic environment.

_. Fish. The impacts of chan-
noLih'ition on fishes are primarily related to the lost streamside
vlgettion, increase in current velocity, drastic fluctuations in
water temperature, increase in turbidity, reduction in habitat
diiver.ity, and associated changes in land use. As indicated by
is; samples taken from the North Sulphur River and Cuthand Creek,

the number of species of fishes in the channel will be reduced. A
total of 84 species of fishes have been collected from the entire
Sulphur River Basin while only 13 species were collected from the
North Sulphur River and 12 species from Cuthand Creek, areas which
have already been channelized. Collections made in the South Sul-
phur River revealed 20 species from the unchannelized portion of
the stream and 18 species from thc channelized portion. This chan-
nelized portion has -.raduiily recovered and now provides essentially
the same types of aquatic habitats as the unchannelized portions.
In general, channelization will reduce the numbers of species and
standing crops in the remaining unchannelized portions of the
river.

j4). Vectors. Channel construc-
tion will deny habitat to temporary water breeders such as Aedes
sp. Oxbows created by channel realinement and borrow areas utilized
for levee construction will revert to habitat for permanent water
breeders such as Anopheles sp. and Culex sp.

b. Levees. Establishment of the
required levees involves borrow excavation, with subsequent forma-
tion of a limited number of rivers;ide borrow ditches. These pits
i.iv b.nefit fishing in tht, area; but again, high production levels
ire t losely correlated to periodic overflows. Localized turbidity
i ; expected to develop in respons, to erosion of newly formed or
upIil ted levees and enlarg;ement ot new channels.

2. Land systems

a. l'imber resources. Some 600 acres
ot bottomland hardwoods will be utilized as right-of-way tor levees

* and channel construct ion. Most of this area will be cleared for
construction of levees, with the remaining timber losses being
attributed to the deposition of dredged material. and to the con-
version of land to water is a result of channel construction.
Although the acreage utilized specifically for levees and chanuiel
construction will no long,-r support timber, the disposal ireas will
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likely succeed to a forested state within 25 to 50 years. The
levees will provide flood protection to 8,700 acres of bottomland
hardwoods and it is estimated that about 80 percent (6,960 acres)
of the timber will be cleared as a result of this flood protection.

b. Agricultural lands. Approximately

200 acres of agricultural land (semiwooded or cleared areas) are
included in the total right-of-way (800 acres) needed for con-
struction of the levees and channel. As with the timber resources,
almost all of this area will be, at least initially, adversely
affected by construction. The rather small portion of this area
which wlli be used for disposal may eventually succeed to forest.
Although a total of 2,700 acres of agricultural land will be pro-
vided flood protection, 900 acres of this total have already been
cleared and no further detrimental change is expected. The remain-
ing 1,800 acres are semiwooded and further induced clearing on this
area is possible.

3. Terrestrial ecosystems

a. Flora. Most of the natural vegeta-
tion on the levees and channel R.O.W. will be destroyed. Only the
disposal areas can be expected to eventually regain, in time, some
semblance of the natural habitat prior to construction. The limited
area required for channels will be permanently denuded. After
construction, the levees will be seeded to Bermuda grass; however,
a return to higher stages of succession will not be allowed.

b. Fauna

(t). Invertebrates. All of the

terrestrial invertebrates will be killed or forced to emigrate from
the entire 800 acres of R.O.W. Once construction is complete,
however, most of this area, e.g., levees and disposal sites, will
again support a diversity ot invertebrates. Just as previously
discussed under the reservoir impacts, the severity of the impact
oi induced clearing on invertebrate populations will ultimately

depend on land-use trends.

(2. Amphibians and reptiles.
Essentially all reptiLes and amphibians that are likely to be
it fected by construction features are either closely associated

with or dependent on the existing stream bottoms. Most amphibians
are dependent on standing water for reproduction while many snakes
and lizards are reliant upon damp or heavily shaded habitat for
survival. Project construction and induced clearing for agricul-
tural purposes will reduce the abundance and diversity of those
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species favoring moist, shady habitats. Many of the arboreal
lizards such as the green anole, five-lined skink, broad-headed
skink, Texas spiny lizard, and the fence lizard will be reduced by
clearing, but all are expected to remain common.

(3). Birds. The birds that are
most likely to be affected by the loss of the hardwoods, due di-
rectly to project features and indirectly to induced clearing, are
the arboreal nesters. These include the sparrows, flickers, cuck-
oos, woodpeckers, warblers, vireos, flycatchers, thrashers, orioles,
mockingbirds, kinglets, numerous birds of prey, and two game birds,
the mourning dove and the wood duck. Species that depend on moist,
woodland 4reas for feeding will also be adversely affected. These
include the heron, ibis, egret, bittern, belted kingfisher, and

woodcock. Waterfowl, especially the wood duck, that depend heavily
on mast producing hardwoods for food would be severely decreased.

_. Mammals. Significant

reductions are expected iii localized populations of species which
prefer moist bottomland hardwoods. This becomes critical where
large acreages of forest will no longer be subjected to overflow

and where actual land requirements for project construction plus
flood protection have caused complete clearing of the trees and
shrubs. Species such as the beaver, mink, river otter, gray squir-

rel, swamp rabbit, and white-tailed deer will be adversely affected.

4. Endangered and threatened species. The

range of the alligator extends into the Sulphur River Basin, but
the extent of local populations is not known. Therefore, it is
difficult to assess the impacts to this reptile. It is sufficient
to say that this project feature will severely decrease the amount
of wecland habitat available, thereby decreasing populations which
are present now, and preclude any restocking efforts in the future.
The project will not adversely affect any known critical habitat
for any threatened or endangered species.

(c) Recreational impacts (see table IV-4)

1. Consum ptive recreation

a. Sport fishing. Construction of the

conveyance channel will result in the realinement of 16 miles (96
surface acres) of natural channels of the South Sulphur and Sulphur
Rivers. This will eliminate 1,920 man-days of potential streamside
sport fishing which has a value of $2,880.

b. Big hunting. Big game hint-

ing losses are based on the anticipated losses or alter.itions ,t
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bottomland hardwoods as a result of direct and indirect impacts
from construction of the levees. Although we recognize that the
portion of the R.O.W. in levees and disposal area will support some
unquantifiable amount of wildlife recreation resource by the mere
fact that it will form an ecotone between the remaining bottomland

hardwoods and the agricultural areas (table IV-5), losses are
computed for the total bottomland hardwoods area (600 acres) in the
construction R.O.W. In addition, losses are attributed to 80
percent (6,960 acres) of the 8,700 acres of bottomland hardwoods
which will be protected from flooding and which are expected to be

cleared for agricultural purposes. Accordingly, project induced
losses for a total of 7,560 acres of bottomland hardwoods are 854
man-days of big game hunting valued at $5,124.

C. Small game hunting. Small game

hunting losses are based on the acreage of bottomland hardwoods and
agricultural lands that will be lost or altered by project imple-
mentation. In addition to project induced losses of 7,560 acres of
bottomland hardwoods, 200 acres of agricultural land will be lost
to project construction and another 1,800 acres of semiwooded area
will be protected from flooding and are expected to undergo induced
clearing (table IV-5). The total (9,560 acres) supports a poten-
tial of 2,050 man-days of small game hunting valued at $4,100.

d. Waterfowl hunting. Waterfowl

hunting losses are computed for the 7,560 acres of bottomland
hardwoods which will be lost or altered by project implementation.
The losses are 303 man-days valued at $1,818.

2. Nonconsumptive recreation. The project
induced losses of wildlife-oriented recreation are computed for the
7,560 acres of bottomland hardwoods lost or altered either directly
or indirectly by construction of the levees. These losses amount
to 3,780 man-days valued at $5,670.

3. Commercial fishery resources. The 96
surface acres of natural river that will be lost by construction of
the limited channel support a commercial fishery with the potential
for an annual harvest of 4,800 pounds valued at $720.

4. Commercial furbearer resources. Losses
in commercial harvest of furbearers are based on the anticipated
losses or alterations of bottomland hardwoods as a result of the
direct impact of construction of the levees and the indirect impact
of induced clearing as a result of the flood protection benefits

provided by the levees. Accordingly, project-induced losses in fur
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harvest over a total of 7,560 acres of bottomland hardwoods have an
estimated value of $2,721, annually.

(d) Socioeconomic impacts. Construction of the
levees will produce substantial adverse air and noise impacts as
well as a deterioration in water quality. Several bridges, pipe-
lines, and powerlines will require relocation. Adverse esthetic
impacts will occur due to minor conversions of land to channels and

disposal areas.

(e) Archeological and historical impacts. No
archeological sites will be affected by raising existing levees
within the vicinity of the reservoir. Downstream from the damsite,
the new levee at river mile 152 could possibly affect one large
site (TT 40) located approximately 0.5 miles west of the end of the
levee. Flakes and artifacts have been found in a road cut which
crosses the site, but the entire mound surface is assumed to have
been occupied. If this site, or any other site which might be dis-
covered during construction, cannot be avoided, it will be evalu-
ated for mitigation or salvage as required by the Moss-Bennett Act
(Public Law 93-291). No other known cultural resource will be
affected.

(3) Operatioi and maintenance

(a) Structures and appurtenances. Control of
pests (burrowing rodents, vegetation in riprap slopes, aquatic
growths) will be accomplished by the application of pesticides and

herbicides. This activity contributes to environmental pollution.
Mitigation of consequences of this action will be effected through
training of personnel, judicious selection of chemicals (EPA ap-
proved), and application of only the dosage required to control the

specific pest. Reservoir regulation will cause varying pool stages
which in conjunction with wind and wave action will contribute to
shoreline erosion.

(b) Recreation developments. There are no signi-
ficant adverse impacts of operation and maintenance activity since

the work is accomplished to minimize the effects of compaction,
erosion, understory destruction, damage to trees, accumulation of

*solid wastes, generation of waterborne sanitary wastes, and dredg-
ing of boat launching ramps. Traffic control, forest management,
facilities improvements, application of citation program (Title 36
CFR), routine collection and disposal of trash, maintenance of
sewage disposal systems, and ground cover rehabilitation are all
activities which will routinely be performed in the operation and
maintenance of recreation areas. Dredged material from maintcnance
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of boat launching ramps will be hauled from the site and be stock-

piled at sanitary landfills for use as cover material.

(c) Natural resource management. There are no

significant adverse impacts associated with natural resource manage-
ment activities. Fish and wildlife management and forestry manage-

ment activities are designed for enhancement of habitat, propagation
of species, and protection of resources. Localized temporary dis-

turbance of natural environmental setting will be associated with
silvicultural practices and light construction activities for

enhancement of fish and wildlife habitat.

(d) Condition and operation studies. These stud-
ies serve to assess the effect of the operation and maintenance
(O&M) of the project in an effort to minimize the adverse effects

of this O&M.

(e) Support systems. Operation of equipment

requires an irreversible commitment of energy resources and con-

tributes to noise and air pollution.

(f) Land management. There are no adverse impacts

due to land management activities, except for the granting of graz-
ing leases. Grazing leases contribute to erosion and water pollu-

tion, to destruction of browse and vegetative cover needed for
wildlife, and to prevention of regeneration of hardwood species in

forested areas due to cattle eating or trampling seedlings. Miti-
gation measures will consist of excluding grazing to the greatest
extent possible from woodland areas and restricting grazing of open
areas consistent with the carrying capacity of the land.

c. Remedial, protective, and mitigation measures

(1) Esthetics and access. The major construction
areas, including the damsite, emergency spillway, etc., will be
landscaped to provide a pleasing appearance. Access to the reser-
voir area is available by Texas State Highway Nos. 11, 24, and 154,

and farm to market road Nos. 64, 71, and 1880. In general, these
roads, supplemented by existing county roads, would provide good

access to the damsite and the proposed public use areas. However,
it is proposed to construct an additional 14.3 miles of access

roads in order to assure maximum use of the project by the public.
Levees would be graded and then planted with Bermuda grass to

insure stability and to ameliorate the scars of construction.

(2) General recreation. Seven sites totaling 3,300

acres of land, within the fee title taking line established for the
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reservoir, would be developed for general recreation. Facilities
would be provided to accommodate the estimated initial visitation
of 741,000 annual visitors. Facilities would be located so as to
utilize and to enhance the surrounding natural beauty of the sites.
Landscaping would be accomplished to complement the available
natural beauty and to reestablish vegetation over the necessary
construction sites.

(3) Wildlife and fishery resources

(a) Fish and Wildlife Agency requests. A 13 July
1966 letter report from the regional director of the US Fish and
Wildlife Service (incorporated as part of appendix F on file at the
New Orleans District office) recommended implementation of the
following eight measures in the interest of fish and wildlife
preservation and development:

i. The Texas Parks and Wildlife Department
be given the opportunity of selecting and administering a suitable
tract of project lands for wildlife management;

2. The 1,200 acres of reservoir lands pro-
posed for easement acquisition be acquired in fee title as mitiga-
tion for project-induced losses of wildlife habitat;

3. The minimum low-flow release from Cooper

Lake during the period June through December be 10 cubic feet per
second (c.f.s.) and 16 c.f.s., respectively, for the first and
second 50 years of project life;

4. The project provide for bank fisherman

access and needs at the Cooper Dam tail water;

5. Seining areas be provided in Cooper Lake

in accordance with needs and specifications to be established by

the Texas Parks and Wildlife Department;

6. Eight bendways cutoff by channel realine-
ment be developed as fishing lakes with provision made for public
access to each lake;

7. Minimum flows of no less than 100 cfs

from Wright Patman Lake be maintained during summer months and, if
cxcess storage is available, higher flows from mid-October through
DAicember of each year; and,

8. Initial release of the Wright Patman
l,.ikc summer pool be delayed until October 15.

1V-32



The report was reviewed and concurred in by the Bureau of Commercial
Fisheries, the Arkansas Game and Fish Commission, and the Texas
Parks and Wildlife Department.

(b) Proposed Corps actions. In the course of
project planning, the following actions have been or will be
taken:

1. The Texas Parks and Wildlife Department
will be given the opportunity of selecting and administering a
suitable tract of project land for wildlife management. Within the
fee title taking line for the reservoir, approximately 6,000 acres
of land, in addition to the 3,300 acres dedicated to general recre-
ation developments, lie outside of the water supply pool. This
area, or a portion of it, could be dedicated to fish and wildlife
purposes, provided a detailed management plan were submitted to and
approved by higher authority.

2. The 1,200 acres of reservoir lands
originally proposed for easement acquisition have already been
acquired in fee as part of the project required land purchase.
This area is part of the 6,000 acres referred to in item 1. above.

3. The minimum low flow release from Cooper

Lake will be 5 c.f.s. When water levels exceed the top of the
water supply pool (440 m.s.l.), a release in excess of 5 c.f.s. can
be expected, to a maximum release of 3,000 c.f.s. The discharges
will be in accordance with a schedule based on the ratio of the

Cooper Lake flood control pool percent occupied to the Wright
Patman Lake flood control pool percent occupied.

4. Facilities and access will be provided
at the Cooper Dam tailwater for bank fishermen.

5. Designation of seining areas was coordi-

nated with the Texas Parks and Wildlife Department. The reservoir
clearing plans now provide for clearing, grubbing, and grading of
654 acres within seven seining areas. These areas will be graded
with a resultant smooth ground surface with no abrupt projections
or depressions. No deviations of more than I foot in 10 feet in

* any direction will be permitted other than the changes in the
natural terrain. In connection with clearing operations in the

* reservoir area, boat passage lanes will be provided to enhance
recreational access and marine safety. These boat lanes and sein-
ing areas will be appropriately designated by navigation aids and
marker buoys. A detailed report on reservoir master plans for
recreational development will be prepared in the future. This
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report will adequately address the physical dimensions and design
requirements of these features as well as the feasibility of con-

structing fishing reefs with cleared timber, old tires, or rock
rubble and the feasibility of constructing lighted fishing piers.

6. With the newly selected plan, channel-

ization, cutoffs, and the associated formation of oxbows will be
minimized. Where appropriate, however, earthen plugs will be
placed across the old river channel to help confine low river flows
to the newly alined channel. These plugs will still allow over-
topping during high flows and, accordingly, this should result in
the establishment of highly productive oxbow lakes. The possibil-
ity of providing access routes to these oxbow lakes was examined;
however, the benefits to be derived from these lakes were not
sufficient to justify the costs of constructing the access routes.

7. The present rule curve operation at

Wright Patman Lake will be maintained. This operational plan
provides for a release rate of 96 c.f.s. during the months of May
through October when the water supply commitments permit. When
lake levels are below elevation 220 m.s.l., releases will equal 10
c.f.s. When lake levels are above the rule curve, flood releases
will be provided on a predetermined schedule up to 10,000 c.f.s.

8. The approved operational plan is intend-
ed to assure adequate vector control and to assure adequate flood
control storage space prior to the flood season. Those factors
preclude the retention of high reservoir levels through the summer
months.

(4) Vector control

(a) Recommendations for vector control. In a
letter dated 6 July 1976, commenting on the draft environmental
impact statement, Dr. Richard 0. Hayes, Chief of the Water Resources
Branch, Vector-Borne Diseases Division of the US Public Health

Service, suggested that the Corps contact Mr. Kenneth Lauderdale,
Director of the Vector Control Division, Texas State Department of
Health, to gain insight into methods the Corps might employ to
alleviate problems which could be created by the proposed project.
In a telephone conversation on 26 August 1976, Mr. Bobby Davis,
entomologist with the Vector Control Division of the Texas State
Department of Health, suggested that the proposed project should

provide for the following:

1 1. Source reduction which includes reducing
mosquito breeding areas by clearing dense underbrush and cover
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around the perimeter of the reservoir, by filling potholes and
other areas which could trap water, by allowing only a minimum of
aquatic vegetation along the reservoir banks, and by removing all

floating debris;

2. Surveillance to insure against the emer-

gence of abnormally high population densities of mosquitoes;

3. Maintenance of constant water levels in

the reservoir;

4. A chemical control program designed for

use when surveillance Indicates the vector potential has reached
levels which would constitute a health hazard.

(b) Proposed Corps actions to alleviate vector

problems

1. Reservoir clearing. The perimeter of

the reservoir will be cleared to an upper limit of 442.0 m.s.l.,
which is 2 feet above the water supply pool. The lower limit of
clearing will be elevation 418.0 m.s.l., which is 5 feet below the
10-year frequency drawdown. Horizontal limits of the proposed
clearing include clearing within 1 mile of the dam, each primary

public-use area, and each existing or proposed major populated
area; and within one-half mile of each highway or railroad crossing
the reservoir and each smaller public-use area. No clearing will
be accomplished in isolated areas and tributaries where hazards to
public health are not evident. The proposed reservoir clearing

described here should be adequate to provide vector control. The
perimeter of the reservoir will be filled and graded to eliminate

depressions and potholes. This will also allow for marginal drain-
age to assure that potential mosquito breeding areas do not develop.

2. Reservoir level management. Normally,

reservoir water levels will be maintained at 440.0 feet m.s.l.,
thus allowing for activities of predator organisms. In the inter-
est of vector control, a recession of water level at a rate of 0.2
feet in every 10-day period during the months of May through October
will be insured should the need arise.

3. Vector surveillance. Preimpoundment and
postimpoundment surveillance programs will be established to deter-
mine the effect of reservoir construction on mosquito populations.
Suspected vector breeding sites will be closely monitored. The

information derived would allow for the implementation of appropri-

ate control measures designed to reduce population densities.
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4. Chemical control. A chemical control
program, including presently recommended procedures for larviciding
and adulticiding, will be used when vector densities approach
levels considered potentially hazardous to health and welfare.

5. Vegetation control. Secondary vegeta-
tive growth and submergent and emergent aquatic vegetation around
the perimeter of the reservoir will be removed as necessary, after
impoundment, to eliminate the accumulation of vector breeding
habitat.

(5) Secondary development. Induced secondary devel-
opment in wetlands of the area will be subject to the regulatory
jurisdictions delegated to the Corps of Engineers under Section 10
of the River and Harbor Act of 1899 (30 Stat. 1151; 33 USC 403) and
Section 404 of the Federal Water Pollution Control Act (PL 92-500,
86 Stat. 816).
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around the perimeter of the reservoir, by filling potholes and
other areas which could trap water, by allowing only a minimum of
aquatic vegetation along the reservoir banks, and by removing all

floating debris;

2. Surveillance to insure against the emer-
gence of abnormally high population densities of mosquitoes;

3. Maintenance of constant water levels in

the reservoir;

4. A chemical control program designed for

use when surveillance indicates the vector potential has reached

levels which would constitute a health hazard.

(b) Proposed Corps actions to alleviate vector

problems

1. Reservoir clearing. The perimeter of
the reservoir will be cleared to an upper limit of 442.0 m.s.l.,
which is 2 feet above the water supply pool. The lower limit of
clearing will be elevation 418.0 m.s.l., which is 5 feet below the

10-year frequency drawdown. Horizontal limits of the proposed
clearing include clearing within 1 mile of the dam, each primary

public-use area, and each existing or proposed major populated
area; and within one-half mile of each highway or railrcad crossing

the reservoir and each smaller public-use area. No clearing will
be accomplished in isolated areas and tributaries where hazards to
public health are not evident. The proposed reservoir clearing

described here should be adequate to provide vector control. The
perimeter of the reservoir will be filled and graded to eliminate
depressions and potholes. This will also allow for marginal drain-
age to assure that potential mosquito breeding areas do not develop.

2. Reservoir level management. Normally,
reservoir water levels will be maintained at 440.0 feet m.s.l.,
thus allowing for activities of predator organisms. In the inter-
est of vector control, a recession of water level at a rate of 0.2
feet in every 10-day period during the months of May through October
will be insured should the need arise.

3. Vector surveillance. Preimpoundment and
postimpoundment surveillance programs will be established to deter-
mine the effect of reservoir construction on mosquito populations.
Suspected vector breeding sites will be closely monitored. The

information derived would allow for the implementation of appropri-
ate control measures designed to reduce population densities.
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4. Chemical control. A chemical control
program, including presently recommended procedures for larviciding
and adulticiding, will be used when vector densities approach
levels considered potentially hazardous to health and welfare.

J_. Vegetation control. Secondary vegeta-
tive growth and submergent and emergent aquatic vegetation around
the perimeter of the reservoir will be removed as necessary, after
impoundment, to eliminate the accumulation of vector breeding
habitat.

(5) Secondary development. Induced secondary develop-
ment in wetlands of the area will be subject to the regulatory
jurisdictions delegated to the Corps of Engineers under Section 10
of the River and Harbor Act of 1899 (30 Stat. 1151; 33 USC 403) and
Section 404 of the Federal Water Pollution Control Act (PL 92-500,
86 Stat. 816).

J
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SECTION 5--ANY PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH

CANNOT BE AVOIDED

5.01 HYDROLOGICAL IMPACTS

The reduction in velocity of flow euiering Cooper Lake will
allow the sediment load presently being carried by the stream to
drop out. The buildup of sediments will cause a reduction in the
total storage capacity of the reservoir during the project life.
Erosion of the conveyance channel associated with the selected
plan will result in the creation of about 1,600 acre-feet of sedi-
ment in the 10-year period following construction, much of which
will be deposited in the flood plain. However, some portion of

this sediment will be deposited in Wright Patman Lake. Temporary
adverse water quality can be expected due to the release of min-
erals into surface waters, as well as a temporary increase in
suspended solids.

5.02 BIOLOGICAL IMPACTS

a. Reservoir. Construction of the reservoir will result
in the displacement of 21 miles of natural river by the lake. In
excess of 50 percent of the fish species presently occurring in the
natural river may be reduced or eliminated from that reach of the

river that will be inundated by the lake. The inundation of approx-
imately 19,000 acres and the induced clearing of 4,060 acres of
terrestrial habitat will result in significant losses in terres-
trial flora and fauna. Most severely affected will be those organ-
isms dependent on a moist bottomland hardwoods environment.

b. Levees and channels. Construction of the levees will
result in the realinement of 16 miles of natural river channel.
Impacts include the loss of riparian cover, increased current
velocities, increased turbidity, and reduction in habitat diver-
sity. Accordingly, both the standing crop and species diversity of

aquatic fauna will be adversely affected. The levees and channels
feature of the selected plan will result in the direct loss or
modification of 800 acres of terrestrial habitat through construc-
tion and an additional 8,760 acres due to induced clearing. Adverse
impacts to flora and fauna will be similar to those resulting from

4 habitat losses in reservoir construction.
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5.03 RECREATIONAL IMPACTS

a. Reservoir. Inundation of 21 miles of riverine environ-
ment by the reservoir will result in the loss of 840 man-days of
potential streamside sport fishing and the loss in potential for an
annual harvest of 2,100 pounds of commercial fish. The terrestrial
habitat lost directly to project construction or indirectly to
induced clearing will result in a loss in annual potential of 1,120

man-days of big game hunting, 5,111 man-days of small game hunting,

396 man-days of waterfowl hunting, 4,405 man-days of nonconsumptive
(wildlife-oriented) recreation, and a commercial fur harvest valued

at $3,568.

b. Levees and channels. Construction of the limited

channels will result in the loss of 1,920 man-days of potential
streamside sport fishing and the potential for an annual harvest of

4,800 pounds of commercial fish. The direct and indirect loss or
modification of terrestrial habitat by construction of the levees

and channel will result in a loss in annual potential of 854 man-

days of big game hunting, 2,050 man-days of small game hunting, 303
man-days of waterfowl hunting, 3,780 man-days of wildlife-oriented
recreation, and a commercial fur harvest valued at $2,721.

5.04 SOCIOECONOMIC IMPACTS

Construction of the proposed project will produce substantial
air and noise impacts as well as a deterioration in water quality.

Several roads, bridges, pipelines, powerlines, and graves will
require relocation. Adverse esthetic impacts will occur due to

substantial conversions of land to levees.

5.05 ARCHEOLOGICAL IMPACTS

Construction of the project will inundate 90 archeological
sites in the reservoir area and could adversely affect one site
below the damsite. According to Dr. Alan Skinner, Director of the

Archeology Research Program at Southern Methodist University, with
completion uf the excavations scheduled for the sumner of 1976,
minimum mitigation of the loss of archeological resources in the

Cooper Lake area will have been accomplished. Att-mpts will be
made to avoid the known site below the dam and an _'aer site which
might be discovered during construction. Any site which cannot be
avoided will be evaluated for salvage or mitigation.

5.06 OPERATION AND MAINTENANCE

a. Structures and appurtenances
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(1) Pesticides and herbicides will be used to control

a variety of pests which damage structures, interfere with recrea-

tional activity, or present a nuisance. These chemicals find their
way to water courses and become a source of pollution.

(2) Shoreline erosion is an adverse impact which can-

not be avoided, especially in a reservoir with a fluctuating pool.
It is difficult for shoreline vegetation to become or remain estab-

lished because of varying frequency and duration of inundation.
Bank protection is expensive and will only be provided where it is
cost-effective or required for public health and safety.

b. Recreation development. Adverse environmental impacts
will result from increased public use of the facilities provided.
However, the operation and maintenance program will be designed to
accommodate maximum usage with minimum damage to resources through
the application of good management techniques and rehabilitation,
as required, of resources both natural and man-made.

5.07 OBJECTIONS RAISED BY OTHERS

a. Texas Committee on Natural Resources, et al. As pre-
viously mentioned in Section 1, the Texas Committee on Natural
Resources, et al., requested a preliminary injunction against

continued work on the project until an environmental impact state-
ment had been filed with the President's Council on Environmental

Quality. On 25 May 1971, the Honorable William Wayne Justice,
United States District Judge, issued a Writ of Preliminary Injunc-
tion restraining and enjoining the Corps of Engineers from further
proceeding with the work related to the Cooper Lake and Channels
project until such time as the Corps had complied with the National

Environmental Policy Act (NEPA) of 1969 (Public Law 91-190) by
filing a detailed environmental impact statement. The present

document is intended to satisfy the requirements of NEPA.

b. Wildlife and fishery agencies

(I) Fish and Wildlife Service letter report dated
13 July 1966. In accordance with provisions of the Fish and Wild-
life Coordination Act, the US Fish and Wildlife Service submitted a
letter report, dated 13 July 1966, containing their findings and
recommendations concerning the authorized Cooper Lake and Channels
project (incorporated as part of appendix F on file at the New
Orleans District office). This report was generally concurred in

by the Arkansas Game and Fish Commission and the Texas Parks and
Wildlife Department (letters to the Fish and Wildlife Service,
appended to the report in appendix F). The recommendations of the
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Fish and Wildlife Service were addressed in Section 4, paragraph c
(Remedial, protective, and mitigation measures) of this document.

(2) Fish and Wildlife Service letter report dated
8 March 1972. In a letter dated 14 October 1971, the Corps requested
the Fish and Wildlife Service to reevaluate the worth of the stream
and adjacent bottomlands for fish and wildlife resources for use in
developing the environmental impact statement (appendix F). The
Fish and Wildlife Service furnished the requested information in a

letter report, dated 8 March 1972 (appendix F). In this letter,
the service also indicated that it opposed further channelization
of the Sulphur River as authorized because of the substantial
losses to the fish and wildlife resources and associated amenities.
Most of the impacts described by the service have been included in
the EIS; however, the quantified estimates of project induced wild-
life and fishery benefits and losses have been updated. In consid-
eration of the opposition to further channelization, the alternative
plan, "Reservoir and Levees," is now selected for implementation.
This plan includes a small amount of channel realinement, which is
required where proposed levees cut off the natural channel. How-
ever, in comparison to the draft EIS plan, remaining channelization
has been reduced by 80 percent.

(3) Wildlife and Fishery Agencies requests for a third

restudy. In a letter dated 27 October 1975, the Texas Parks and
Wildlife Department requested that restudy be made to update ear-
lier fish and wildlife reports and establish current impacts of the
project on fish and wildlife resources (appendix F). In a letter
dated 2 December 1975, the US Fish and Wildlife Service agreed that
a restudy should be initiated, indicating that their previous
report of 13 July 1966 was inadequate (appendix F). In similar
responses to these agencies, dated 14 November 1975 and 13 February
1976 (appendix F), the Corps indicated that to the extent practic-
able, it would incorporate any additional information provided by

these agencies before completion of the final environmental state-
ment. The Corps further emphasized, however, that the environmental

statement would contain an objective estimate of project induced
impacts on fish and wildlife resources, as determined by its biolog-
ical consultants and in-house environmental staff.

(4) Fish and Wildlife Service letter report dated
3 September 1976. In a letter report dated 3 September 1976, the
US Fish and Wildlife Service (USFWS) recommended the purchase of

42,900 acres of lands within the Sulphur River drainage to compen-
sate for wildlife losses created by the reservoir and downstream

flood control features (appendix H). The Texas Parks and Wildlife
Department (TPWD) generally concurred with that report, except with
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respect to the actual acreage figure for project mitigation (letter

appended to the US Fish and Wildlife Report in appendix H). The
TPWD noted that an actual acreage figure for mitigation has not yet

been determined and is subject to negotiations among the various
agencies concerned. Further, they recommended that this matter be
clarified in the USFWS letter report. The USFWS request for miti-
gation will be processed as required by the Fish and Wildlife

Coordination Act of 1958. A mitigation report is being developed,
with appropriate interagency participation, which will present a
mitigation plan. This report will be submitted to the Congress
prior to impoundment of water in the reservoir.
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SECTION 6--ALTERNATIVES TO THE PROPOSED ACTION

6.01 GENERAL

The present status of the project as authorized by Congress
in 1955 includes previously completed levee and channel work
upstream of the reservoir (100 percent complete) and levee and
channel work below the reservoir (50 percent complete). Although
the selected plan now reduces the extensive flood control pilot
channel t-alled for in the authorized plan (draft EIS plan), the
present environmental condition, which includes the completed
channels, is referred to as the status quo (refer to Section 6.04)
and is used as the base from which the impacts of the alternatives
are assessed.

6.02 STRUCTURAL

Studies were made for both the 15- and 30-year design floods

for various structural alternatives. Backwater calculations for
rhe 15- and 30-year floods generally indicated relatively minor

differences in land areas subject to inundation. The existing
channel capacity is exceeded by floods of low frequency, 2 to 5
years, which spread rapidly over the flood plain. Once the valley

floor has been covered by floodwaters, the conveyance of the flood
nlaLl inLteased rapidly with a relatively small increase in stage.
('Irmparisons for providing flood protection for both a 15-year and

30-year design indicated that the added protection afforded by the
30-year design results in nominal incremental increases in cost.

Also incremental flood control benefits between the 15- and 30-year
degree of protection would be small. These small differences in

both benefits and costs for the two degrees of protection tended to
result in small changes in tae benefit-cost relationship. Since
these differences were so small, it was determined that an analysis
of the benefit-cost relationship would be made for the 30-year
degree of protection only. Consequently, no separate evaluation of
benefits and losses for a 15-year design flood is presented. Table
VI-I contains a display of benefits, costs and the corresponding
benefit-cost ratio for each of the structural alternatives examined.

a. Alternatives which would accomp.ish all of the objec-
tives of the proposed action

(1) Reservoir and channel
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(a) Project description (refer to plate VT-i)

1. Reservoir. The reservoir in this plan

follows the specifications of the reservoir discussed in detail
under the selected plan (Section 1).

2. Channel

a. Specifications. The realined
channel would begin at the service spillway outflow channel near
the existing South Sulphur River, approximately Station 150+00 and

end at Station 3122+00 about 1,500 feet upstream of State Highway

No. 26 (US Highway No. 259) on the Sulphur River. Beginning at the
outfall of the service spillway outlet channel near the South
Sulphur River, a realined channel with a 25-foot bottom width, 1 on

1 side slopes, and bottom grade of .0007 feet per foot, would be
excavated for a length of approximately 2 miles to State Highway
No. 154, channel station 245+00. The 30-year flood would require a

100-foot bottom width channel from State Highway No. 154 to Station
587+00. The existing enlarged channel would be adequate for a
length of 74,300 feet to Station 1330+00. At this point, the 90-
foot bottom width at station 1330+00 would transition to 750 feet
just below State Highway No. 37. From below State Highway No. 37

at Station 1519+50, the channel would remain 750 feet wide for a
length of 160,250 feet, and slope .00046 feet per foot to the
headwaters of Wright Patman Lake at Station 3122+00, where the

channel would transition to the nacural channel upstream of State
Highway 26 (US Highway 259). The channel clearing for the realined

channel would extend 50 feet beyond the top of excavated channel
slopes to the toe of uncompacted disposal areas on either side of
the channel. No clearing would be performed in the disposal area.
Gaps would be provided in the length of the embankment of dredged
material to avoid blockage of natural drainage to the channel. An
allowance of 20 percent in the embankment length was made for this

purpose. The 30-year channel floodway would require 4,300 acres of

clearing. Right-of-way would extend 5 feet beyond the outside
slopes of the disposal areas. The embankments of dredged material

would have a minimum 1 on 3 side slopes with a variable top width
depending upon excavation in a particular river reach in order to
minimize handling. An optimum embankment height of 10 feet was

used to estimate width requirements. Total required right-of-way
for the channel is 10,600 acres for the 30-year design.

b. Relocations. There is one county
road bridge, four underground pipelines, and several electric power
lines and communication lines that must be relocated or modified in

connection with the improvements proposed. Relocations for channel
work are as follows:
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U II

Location ope Stream

1. Titus Co.-Sulphur River
crossing 6 miles south of
Cuthand, Texas Road and bridge Sulphur

2. Station 1664+80 Pipeline (8" gas) Sulphur
3. Station 1696+60 Electric Sulphur
4. Station 1795+10 Telephone Sulphur
5. Station 1798+20 Telephone Sulphur
6. Station 2677+00 Pipeline (24" oil) Sulphur
7. Near State Highway 271 Aqueduct to Talco Sulphur

(b) Probable impacts

1. Beneficial. In addition to the benefits
of water supply and recreational potential to be derived from the
reservoir (see Section 4.02), this alternative would provide flood
protection for 28,000 acres of bottomland hardwoods and 21,200
(6,600 semiwooded and 14,600 cleared) acres of agricultural lands.
As a consequence of the realinement of the natural river, a total
of 283 acres of oxbow cutoffs would be formed (table IV-3). The

potential benefits expected from the oxbows include 9,409 man-days
of consumptive recreation and 9,905 pounds of commercial fish,
having a combined annual value of nearly $16,000. The right-of-way
area used for disposal of dredged material from channel construction
would provide considerable habitat for various wildlife species
during the successional process. Substantial favorable impacts are
expected by employing local labor for construction and maintenance
of the reservoir and channel. This alternative would allow for the
conversion of current flood plain to pastures, with a net increase

in grazing lands.

2. Adverse. In addition to the general
adverse impacts of the reservoir and channel, described in Section
4.02, many of the wildlife and fishery resource losses can be
quantified. This alternative would promote the loss of 21 miles of
natural river from inundation by the lake and 83 miles from channel-
ization (table IV-4). This amounts to 614 surface acres of fishable
water which supports a potential sport fishery of 12,280 man-days,
havin , an annual value of $18,420, and the potential for an annual
harvest of 30,700 pounds of commercial fish valued at $4,605. An
estimated $13,806 in annual fur harvest would be lost with the
implementation of this alternative. Wildlife recreation losses
were computed for an anticipated loss of 38,350 acres of bottomland
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hardwoods (8,600 acres for the channel, 7,350 acres for the reser-
voir, and 22,400 acres from induced clearing) and 24,975 acres of
agricultural lands (2,000 acres for the channel, 16,375 acres for

the reservoir, and 6,600 acres of semiwooded area which is expected
to undergo further clearing due to increased flood protection)
(table IV-5). Accordingly, project induced wildlife recreation
losses totaled 37,246 man-days valued at $88,652, annually. Al-
though considerable air and noise pollution is expected during
construction, the area is sparsely inhabited, thus the adverse
social impacts would be minimized. In addition to those sites
affected by the reservoir, channelization could partially impact
the southern edge of archeological site RR 28 near Talco, Texas,
(appendix D); however, care will be taken to avoid this site. No
other known cultural resources would be affected.

(2) Authorized reservoir, levees, and channel (draft
EIS plan)

(a) Project description (refer to plate VI-2)

1. Reservoir and levees. The reservoir and

levee alinement of this plan follow the spec-fiLations of the
selected plan (Section 1). Approximately 21 miles of levee (levees

3RS and 4RS) would be about i- feet less in height than those lev-
ees of the selected plan. This is attributable to the fact that
the authorized plan includes a continuous pilot channel and over-

bank clearing which would effectively lower flood stages in this
area.

2. Channel

a. Downstream from dam. A total of
approximately 35 miles of additional realined channel are required
below Cooper dam. The channel improvement would begin at the point
where the service spillway outlet channel of the dam discharges

into the South Sulphur River and would continue downstream to

channel station 3122+00 on the Sulphur River. The only work that
would be required to station 168+40 on the South Sulphur River is
floodway clearing. The clearing would be limited to 75 feet each
side of present channel centerline to provide a 150-foot-wide
cleared floodway. At channel station 168+40 on the South Sulphur
River a realined channel would be excavated to a 12-foot bottom
width with 1 on 1 side slopes and a .0007 channel bottom grade
to channel station 587+00. From channel station 587+00 to station
1519+50 the existing channel has enlarged and no additional exca-
vation is planned for this 17.66-mile reach. The 150-foot flood-
way clearing would be continued through this reach even though no

additional channel excavation is proposed. From channel station

VI-6



1519+50, which is about 1.5 miles below State Highway No. 37, the
channel excavation and realinement would continue on a .00046
channel bottom grade for approximately 30 miles to channel station
3122+00, slightly above State Highway No. 26 (US Highway No. 259).
A reach of the Sulphur River has already been cleared for the
realined channel for a length of about 46,000 feet upstream from
the confluence of Cuthand Creek and the Sulphur River. In addition,
approximately 16,000 feet of the required 12-foot bottom width

channel has been excavated within the upper reaches of the cleared
area. This work was completed in 1971 along with floodway clearing.
Excavated material resulting from channel work not utilized for
plugging of the old channel would be disposed of by casting in
uncompacted disposal areas. Openings would be left in the disposal
areas as required to provide for natural drainage. A minimum berm
of 50 feet would be left between the top edge of the excavated
channel and the riverside toe of the disposal area in order that

future enlargement of the channel would not remove the disposal
area. The embankments of drpdged material would be limited in
height to about 10 feet. Earth plugs would be placed across the
existing channel to help confine low river flows to the new channel,
thereby encouraging enlargement and self-maintenance of the planned
channel. Floodway clearing and right-of-way would extend 75 feet
on each side of the centerline of the channel for a total width of
150 feet, and total channel work is estimated to require about 900
acres.

b. Upstream from dam. All channeliza-
tion upstream from Cooper dam has been completed. The total length
of completed upstream channels is about 18 miles.

c. Relocations. There is one county
road bridge, three underground pipelines, and several electric
power and communication lines that must be relocated or altered in
connection with the channel improvements as proposed. A tabulation
of alterations and relocation work required is as follows:

Location Type Stream

Titus Co.-Sulphur R. (Crossing

6 miles south of Cuthand) Road Bridge Sulphur
Channel Station 1664+80 Pipeline (8" gas) Sulphur
Channel Station 1696+60 Electric Line Sulphur
Channel Station 1795+10 Telephone Line Sulphur
Channel Station 1798+20 Telephone Line Sulphur
Channel Station 2677+00 Pipeline (24" oil) Sulphur
Near State Highway No. 271 Aqueduct to Talco Sulphur
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(b) Probable impacts

1. Beneficial. Refer to Section 4.02 for a

thorough discussion of the general impacts of a reservoir, levees,
and channel. This alternative will provide flood protection for
[1,600 acres of bottomland hardwoods and 12,100 (3,200 semiwooded
and 8,900 cleared) acres of agricultural lands. The excavation of
new channels would result in the formation of 49 miles (353 acres)
of oxbow cutoffs which would contribute 11,737 man-days of consump-

tive recreation and 12,355 pounds of commercial fish, having a
combined annual value of nearly $20,000 (table IV-3).

2. Adverse. This alternative would result
in the loss of 21 miles of natural river due to inundation of the
reservoir and 78 miles due to channel realinement (table IV-4).
These 99 miles of natural river support a potential sport fishery
of 11,500 man-days and a potential annual harvest of 28,750 pounds
of commercial fish, with a total (combined) annual value of $21,563.

Implementation of this plan would result in the loss of a potential

fur harvest having an estimated value of $6,419. Calculations of
wildlife recreation losses are based on the anticipated loss of
17,830 acres of bottomland hardwoods (1,200 acres for the levees

and channel, 7,350 acres for the reservoir, and 9,280 acres from
induced clearing) and 19,875 acres of agricultural lands (300 acres

for the levees and channel, 16,375 acres for the reservoir, and
3,200 acres of semiwooded area which will be further cleared)
(table IV-5). Based on these acreages, project induced wildlife
recreation losses would be 18,336 man-days valued at $43,402,
annually. In addition to those archeological sites affected by the
reservoir (discussed under the recommended plan in Section 4), a

new levee near river mile 152 could possibly affect site TT 40.
Disposal areas resulting from channel construction could affect
site RR 28, a seasonal type Indian settlement of Archaic times.
However, steps would be taken to avoid these or any other sites
which might be discovered during construction. No other known
cultural resources would be affected.

(3) Reservoir, levees, and channel with landside levee

borrow

(a) Project description (refer to plate VI-3).

This plan follows the specifications of the authorized plan except

that the levee borrow material is taken from the landside of the
levees instead of the flood side. The right-of-way would be greater
for this project than the authorized plan since additional land
must be acquired as borrow area.
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(b) Probable impacts

1. Beneficial. The general beneficial
impacts, as well as the specific wildlife and fishery benefits
expected from the formation of oxbows (table IV-3) would be identi-
cal to the draft EIS plan since the channel alinement and length do
not vary from that plan.

2. Adverse. The only variation from the
authorized plan is directly correlated to the amount of habitat
specifically influenced by this project. The larger acreage fig-
ures in this plan are due to the use of landside levee borrow
rather than borrow from the flood side, where destruction from
clearing would have already occurred. There would be an antici-
pated loss of consumptive recreation from 18,070 acres of bottom-
land hardwoods (1,600 acres for the levees and channel, 7,350 acres
for the reservoir, and 9,120 acres from induced clearing) and
19,975 acres of agricultural lands (400 acres for the levees and
channel, 16,375 acres for the reservoir, and 3,200 acres of semi-
wooded area subject to further clearing) (table IV-5). The net
increase in the loss of wildlife habitat, over the draft EIS plan,
is 340 acres. Based on the loss of wildlife habitat, project
induced wildlife recreation losses for this plan total 18,564 man-
days, with an annual value of $43,946 (table IV-4). In addition,
an estimated $6,505 in annual fur harvest would be lost with the
implementation of this alternative.

(4) Reservoir and levee alinement with channel adjacent
to the levees

(a) Project description (refer to plate VI-4)

1. Reservoir and levees. The reservoir and
levee alinement of this plan follows the specifications of the
selected plan (Section 1).

2. Channel. The channel alinement in this
plan is adjacent to the levees. Implementation would involve the

excavation of a 12-foot bottom width channel with the resultant
material used for levee fill. A 1 on 10 slope for borrow excava-
tion would have to be maintained from the toe of the levees to the
bottom of the excavated channel. This would result in a channel
too far from the levees for material to be excavated and cast in

place with ordinary construction draglines. Thus, the material
would have to be cast in place with draglines, then spread and
compacted with dozers. Any materials which have to be obtained
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from sources more distant from the immediate area, and which cannot
be placed by this technique, would be hauled by truck to the site
for placement. In addition, borrow pits would be eqtablished on
the flood side to obtain the maximum amount of borrow possible
before resorting to the use of enlarged landside ditches for borrow
material. Earth plugs would be placed across the riverside borrow
pit at approximately 4 mile intervals to reduce channel velocities
which could cause further enlargement of the borrow pit and even-
tual erosion of the levee.

(b) Probable impacts

1. Beneficial. The length of the channel
in this alternative is the same as in the draft EIS plan. The
channel alinement of this plan, however, more closely follows the
natural Sulphur River and, accordingly, fewer oxbow cutoffs would
be formed. This channel alinement would result in the formation of
252 acres of oxbows with a potential for furnishing 8,378 man-days
of consumptive recreation and 8,820 pounds of commercial fish
having a combined annual value of $14,169 (table IV-3).

2. Adverse. Refer to the draft EIS plan
for a complete discussion of adverse impacts. In addition to the
archeological sites affected by the reservoir, the levees and
channel of this alternative could impact upon sites TT 40 and RR
28; however, efforts will be made to avoid these sites. No other
known cultural resources will be affected.

(5) Reservoir and channel alinement with levees adja-

cent to the channel

(a) Project description (refer to plate VI-5)

1. Reservoir and channel. The reservoir

and channel alinement of this plan follows the specifications of
the draft EIS plan.

2. Levees. The levees in this plan would
be constructed adjacent to the channel, with channel excavation
being used as levee borrow material. Rights-of-way would not be
reduced since the channel and levee rights-of-way are established
at a width of 150 feet of permanent easement for the channel and
100 feet each side of centerline for each levee. The construction
of the levee adjacent to the channel is controlled by the safety
requirement of a slope of 1 on 10 from toe of levee slope to bottom
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of channel grade. In addition, higher levees would be required due

to the reduced floodway width.

(b) Probable impacts

1. Beneficial. Beneficial impacts of this
alternative are identical to those discussed under the draft EIS
plan.

2. Adverse. This alternative differs from
the authorized plan in that an additional,2,000 acres of bottomland
hardwoods would be protected from flooding with this plan. Since
this area would likely be subjected to clearing for agricultural
purposes, wildlife resource losses would be greater for this plan.
This alternative would produce an anticipated loss of consumptive
recreation from 19,830 acres of bottomland hardwoods (1,200 acres
for the levees and channel, 7,350 acres for the reservoir, and
11,280 acres from induced clearing) and 19,875 acres of agricul-
tural lands (300 acres for the levees and channel, 16,375 acres for
the reservoir, and 3,200 acres of semiwooded area which is expected
to undergo further clearing due to increased flood protection)
(table IV-5). These habitat losses result in a reduction in poten-
tial for 20,100 man-days of wildlife recreation valued at $47,654,
annually. Implementation of this alternative would, in addition,
result in the loss of potential fur harvest having an estimated
value of $7,139. Channel alinement will affect one archeological
site, RR 28 (appendix D which is now on file at the New Orleans
District). The levee alinement in this plan will not disturb any
other known cultural resource.

(6) Reservoir and levee alinement with clearing and
snagging of the river

(a) Project description (refer to plate VI-6).
The reservoir with the levee alinement as presented for the selected
plan (Section 1), but with clearing and snagging of the existing
river is proposed for this plan. This plan would initially increase
channel capacity by removing obstructions and increasing velocity
of flows; however, the channel would ultimately revert to its
original state of overgrowth without continuous maintenance. In
this alternative the alinement of the levees will require a certain
amount of new channel excavation since there are several locations

* - where the levees would cut off the natural channel. The length of
these channels would be the same as in the selected plan; however,
the associated levees in this alternative would be of slightly
lower height since the clearing and snagging would allow a more
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rapid runoff with a lower crest. On the other hand, the right-of-
way required for this additional feature of clearing and snagging
would be slightly greater than for the selected plan.

(b) Probable impacts

1. Beneficial. The increase in channel
capacity would be oniy a small percentage of the total flood dis-
charge and, therefore, during major flood flows the clearing and
snagging work would be no more beneficial than the selected plan.

2. Adverse. The general impacts of this
plan are essentially the same as those presented for the recom-
mended plan (Section 4). The additional loss of terrestrial habi-
tat to construction features would have an adverse effect on the
recreation potential of the area. Wildlife recreation losses were
computed for anticipated losses of 18,790 acres of bottomland
hardwoods (2,000 acres for the levees, some limited channelization,
and snagging; 7,350 acres for the reservoir; and 9,440 acres from
induced clearing) and 20,075 acres of agricultural lands (500 acres
for the levees and some limited channelization, 16,375 acres for
the reservoir, and 3,200 acres of semiwooded area which would be

further cleared) (table IV-5). Project induced wildlife recreation
losses would be 19,215 man-days valued at $45,508, annually (table
IV-4). An estimated $6,764 in annual fur harvest would be lost
with the implementation of this alternative. In addition to those

archeological sites to be affected by the selected plan, clearing
and snagging could affect two documented sites. These are Site RR
28, previously described in Section 4, and Site TT 45, located
about river mile 142 on the Sulphur River. The latter site is a
seasonal type camp of Archaic culture and is located on a terrace
extending almost to the riverbank. An attempt would be made to
avoid these or any other sites encountered during construction. No
other known cultural resource would be affected.

(7) Reservoir and levee alinement with clearing and

snagging plus selected major bend cutoffs

(a) Project description (refer to plate VI-7).
The reservoir and the levee alinement of the selected plan (Section
1) were combined with clearing and snagging of the existing river
and excavation of cutoffs at selected major bends of the river, in
lieu of a complete channel excavation.
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(b) Probable impacts

1. Beneficial. The plan would temporarily

increase the channel capacity and velocity. Without continuous
maintenance of the cleared and snagged channel it could revert to
its natural state of overgrowth. Enlargement by erosion due to
removal of ground cover would not necessarily follow a uniform
straightening pattern such as would be accomplished by continuous
excavated channel realinement. Excavation of selected major cut-
offs in the existing river would be effective, at least temporarily,

in reduced water surface profiles not only through the cutoff
section but also slightly upstream and downstream of the cutoffs.
However, these cutoffs are generally short so that the resultant
increase in capacity would be somewhat diminished by the overlap of
water stage transition curves. The result is a maximum theoretical
water stage drop throu ,h only a relatively short length of an
already short cutoll reach of the river. This water stage drop is
beneficial at the limited reach of the cutoff but at the expense of
increased flood stage downstream of the cutoff due to loss of

valley flood storage that would have been obtained had the cutoff
not been excavated. General biological and sociological impacts
for this plan are the same as those for the selected plan (Section

4). The amount of channeling on the Sulphur River would be some-
what greater than with the selected plan. Five major bendways
would be cut off creating 5 miles of oxbows on the South Sulphur
River and 22 miles of oxbows on the Sulphur River (table IV-3).

These oxbows would contribute 6,051 man-days of consumptive recre-
ation and 6,370 pounds of commercial fish, annually, having a total

combined value of $10,235.

2. Adverse. Construction features of this
plan would result in the loss of 49 miles (231 surface acres) of
natural river which support a potential sport fishery of 4,620 man-
days and a potential annual harvest of 11,550 pounds of commercial
fish, with a total combined annual value of $8,663 (table IV-4).
Calculations of wildlife recreation losses are based on the anti-
cipated loss of 18,410 acres of bottomland hardwoods (1,700 acres

for the levees, clearing and snagging, and limited channelization;
7,350 acres for the reservoir; and 9,360 acres from induced clear-

ing) and 19,975 acres of agricultural lands (400 acres for the
levees, clearing and snagging, and limited channelization; 16,375

acres for the reservoir; and 3,200 acres of semiwooded area which
will be further cleared) (table IV-5). Based on these acreages,
wildlife recreation losses would be 18,863 man-days valued at

$44,663, annually. In addition, implementation of this plan would

result in the loss of a potential fur harvest having an estimated
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value of $6,628. Impacts on archeological resources are the same

as those resulting from the "Reservoir and Levee Alinement with
Clearing and Snagging of the River" alternative, since there are no
impacts on archeological sites resulting from the major bend cut-
offs.

(8) Reservoir and levee alinement with selected major
bend cutoffs

(a) Project description (refer to plate VI-8).

This plan is similar to the "Reservoir and Levee Alinement with
Clearing and Snagging Plus Major Bend Cutoffs" alternative, except
that this plan does not require clearing and snagging of the existing
river.

(b) Probable impacts

I. Beneficial. As noted in Section 4, the

reservoir does not significantly reduce flood discharges below the
confluence of the North and South Sulphur Rivers, and the existing
river channel will not contain these flood discharges. The higher

the flood stage, the less effect the initial channel cutoffs would
have on this stage at any reach of the river since the channel
cross-sectional area is small compared with the flood plain area.
There would be no more significant benefit from this plan than with
the selected plan. If floods were retained by the new channel
cutoff, any benefits would be greatly reduced by increased flooding
downstream of the cutoff from flows formerly stored in the flood
plain upstream. Also, the duration of the flood crest would be

reduced. If stretches between cutoffs are not improved to increase
channel capacity and uniformity of flow, elimination of sharp bends
in a channel is of little value, except locally, for discharges up
to full bank capacity in the cutoff stretch.

2. Adverse. Fishery benefits and losses
would be the same as those presented in the previous alternative,
since only the clearing and snagging are omitted in this plan
(tables IV-3 and IV-4). Wildlife recreation losses were based on
the anticipated loss of 17,590 acres of bottomland hardwoods (800
acres for the levees and major bend channelization, 7,350 acres for
the reservoir, and 9,440 acres from induced clearing) and 19,775
acres of agricultural lands (200 acres for the levees and major
bend channelization, 16,375 acres for the reservoir, and 3,200
acres of semiwooded area which would be further cleared) (table IV-
5). The wildlife recreation losses amount to 18,109 man-days,
worth $42,864, annually. An estimated $6,332 in annual fur harvest
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would be lost with the implementation of this alternative. Adverse
effects to archeological resources would be the same as those

presented for the selected plan. The major bend cutoffs would not
affect any known cultural resources.

(9) Reservoir, levees, and channel - channel bottom

raised 5 feet

(a) Project description (refer to plate VI-9).

This plan is identical to the authorized reservoir, levees, and
channel plan, except that the channel bottoms are excavated 5 feet

less in depth.

(b) Probable impacts

1. Beneficial. Generally, the beneficial
impacts are identical to those discussed in the impacts section
(Section 4) for the recommended plan.

2. Adverse. This alternative differs from
the draft EIS plan only in the total acres of bottomland hardwoods
which are considered to be lost either directly or indirectly to

project features. These differences produce only a slight varia-
tion in wildlife recreation losses between this alternative and the
authorized plan. Wildlife recreation losses for this alternative
were computed for an anticipated loss of 17,910 acres of bottomland
hardwoods (1,200 acres for the levees and channel, 7,350 ac z for

the reservoir, and 9,360 acres from induced clearing) and i9. '5
acres of agricultural lands (300 acres for the levees and cha..iel,

16,375 acres for the reservoir, and 3,200 acres from induced clear-
ing) (table IV-5). Accordingly, project induced wildlife recrea-
tion losses totaled 18,406 man-days, with a value of $43,570. In

addition, implementation of this plan would result in the loss of a
potential fur harvest having an estimated value of $6,448. No
known cultural resources would be affected.

b. Alternatives which might only provide a partial solution
to all or part of the objectives

(1) Reservoir only

*(a) Project description (refer to plate VI-IO).
The reservoir in this plan follows the specifications of the reser-

voir discussed in detail under the selected plan (Section 1).
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(b) Probable impacts

i. Beneficial. Impacts are identical to

those presented for the reservoir feature of the selected plan in

Section 4.

2. Adverse. Impacts are identical to those
presented for the reservoir feature of the selected plan in Section

4.

(2) Reservoir and selective flood proofing by ring
levees

(a) Project description (refer to plate VI-ll).

This plan combines the reservoir with selective flood proofing of
areas downstream from Cuthand Creek. Flood proofing would be

accomplished by construction of seven ring levees at isolated areas
where protection from serious flooding was considered desirable.
These ring levees would be located so as to maximize the area
protected and cause a minimum backwater effect due to the construc-
tion. Due to the backwater effect caused by the ring levees, the
existing levee, 5LC, on the left bank of Cuthand Creek would require
some modification. Pertinent data on the proposed plan of ring

levees is shown in the following tabulation:

Ring Levee Improvements

Drainage Length of
Culverts Area Levee Volume

Levee Required (Acres) (Linear Feet) (Cubic Yards)

2LS 3-60" 4,640 32,900 992,800
3LS 2-60" 2,180 25,900 1,084,000
5RS 2-60" 2,050 23,500 1,128,500

6RS 2-54" 895 5,200 212,300
7RS 2-54" 895 5,500 182,200

8RS 1-60" 400 4,300 128,600
9RS 1-60" 400 2,300 63,200
5LC - - 8,000 250,000

Levee 2LS would be located just downstream of the confluence of the

realined Cuthand Creek and the Sulphur River. Beginning approxi-
mately 4,000 feet downstream of the intersection of Shawnee Creek
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and the old Cuthand Creek channel, the levee would run southward
crossing the Sulphur River; then northeasterly to high ground,
encircling Hardison Lake. Where the present Sulphur River would be
cut off by the levee, a new 12-foot bottom width channel would be
excavated for an approximate length of 8,000 feet. Levee 3LS would
be located from the mouth of Cedar Creek to approximately 12,000
feet upstream, cutting off about 6 miles of the Sulphur River. A
new 12-foot channel would be excavated for a length of approximately
12,000 feet. Levee 5RS begins on the right side of the Sulphur
River opposite the end of Levee 2LS. The levee extends from high
ground northeasterly across Long Lake Slough; then southeasterly
parallel to the slough about 16,000 feet. Making a gradual right
turn to the south, the levee would then cross the slough again and
turn westward connecting to high ground. The levee would encircle
Blue Lake. Levee 6RS would start opposite the end of Levee 3LS at
Long Lake Slough and cross the Sulphur River in an easterly direc-
tion, gradually turning southeast to a mound which has a peak
slightly below the elevation required for the levee. Levees 6RS

and 7RS connect at this mound. Levee 7RS continues southeasterly
crossing the river once again and intersects high ground. Levee

8RS continues southeasterly on the downstream side of the same hill
intersected by Levee 7RS and connects to another hill about 4,300
feet downstream. Levee 9RS commences on the slough side of the
hill intersected by Levee 8RS at its downstream end, and runs
southward 2,300 feet to high ground just above State Highway No.
26. All of the ring levees would be designed on the basis of a 1-
foot freeboard above the 30-year design water surface profile. The
same levee section and embankment design criteria would be used as
that of the levee as described in the alternative plan of "Levees
Only."

(b) Probable impacts

1. Beneficial. The beneficial impacts are

generally described under the selected plan. This alternative
would provide flood protection for 10,400 acres of bottomland
hardwoods and 9,800 (1,500 semiwooded and 8,300 cleared) acres of

agricultural lands, which is less flood protection than that pro-
vided by the selected plan. Where proposed levees cut off the

natural channel, the excavation of new channels would be required.
This channelization would result in the formation of 17 miles (133
acres) of oxbow cutoffs along the Sulphur River. These oxbow lakes
would contribute 4,422 man-days of consumptive recreation and 4,655

pounds of commercial fish, annually, having a combined value of
$7,480 (table IV-3).
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2. Adverse. In this plan, only the 21
miles of the South Sulphur River that would be permanently inun-
dated by the reservoir would be lost; no additional channelization
of the South Sulphur would occur. Channelization along the Sulphur
River would result in the loss of an additional 15 miles of natural
river. These losses of fishable stream would eliminate 3,180 man-
days of potential sport fishing and a potential harvest of 7,950
pounds of commercial fish, with a total combined annual value of
$5,963 (table IV-3). Calculations of wildlife recreation losses
were based on the anticipated loss of 16,170 acres of bottomland
hardwoods (500 acres for the levees and limited channelization,
7,350 acres for the reservoir, and 8,320 acres from induced clear-
ing) and 17,975 acres of agricultural lands (100 acres for the
levees and limited channelization, 16,375 acres for the reservoir,
and 1,500 acres of semiwooded area which will be further cleared)
(table IV-5). Based on these acreages, project induced wildlife
recreation losses would total 16,570 man-days with an annual value
of $39,269 (table IV-4). Implementation of this plan would result
in the loss of a potential fur harvest having an estimated value of
$5,821. No archeological sites, other than those inundated by the
reservoir, would be affected by the ring levees. No other known
cultural resources would be affected.

(3) Reservoir with animal refuge mounds

(a) Project description (refer to plate VI-12).

Animal refuge mounds located at 1-mile intervals along the flood
plain in conjunction with the recommended reservoir would provide
high ground to animals within reasonable distance to any point in
the flood plain below the dam. The following criteria were used in
designing the animal refuge mounds:

1. 1 on 4 side slopes.

2. Construction or refuge mounds 3 feet

above design water surface elevations.

3. Surface area of each mound - approximately

0.1 acre.

4. Construction would be truncated cones

rather than rectangular or square mounds, as volume would be smaller
for the same top area, and flow of floodwaters around a curved
surface would cause less erosion than flow around square corners
and against a flat surface.
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5. Diameter at top of mound equals approxi-

mately 75 feet.

6. If the centerline of the flood plain is

within 11 mile of high ground (above floodwater surface), no mound
would be constructed.

7. Compaction of mound fill would be, as a

minimum, equal to compaction used for existing levees.

8. Existing levees would serve as refuge

mounds, and protect lands behind levees, requiring no mounds.

(b) Probable impacts

1. Beneficial. Since the reservoir in this
plan follows the specifications of the selected reservoir, the
impacts of the reservoir feature of this alternative would be
identical to those discussed in Section 4. With the current de-

cline of the economic situation, the potential use of the flood
plain for cattle raising in the future is ever present. It is
likely that the animal refuge mounds would be of some benefit in
saving livestock from drowning during flood conditions. No bene-
fits to wildlife populations, however, are expected from the refuge
mounds.

2. Adverse. Impacts are identical to those
presented in Section 4 for the reservoir feature of the selected
plan. No further adverse effects to archeological or other cultural
resources are expected from construction of the animal refuge
mounds.

(4) Reservoir and nonrestrictive easement

(a) Project description. A nonrestrictive flood
damage easement combined with the reservoir feature of the selected
plan would allow the people to continue living, farming, and
developing their land within the flood plain of the Sulphur River
as normally would be expected under existing conditions and trends.

This type of easement would average approximately 50 percent of the
cost of the fee value of the land. This amount would be paid to
individual landowners, and they, in turn, would absorb any damages
to their life, health, and property. Individual landowners presently
absorb these damages plus levee repair costs, except for certain
levees, which, when properly maintained, are protected by Federal
flood insurance programs. This alternative plan would not provide
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any additional flood prevention benefits beyond that attributed to
the reservoir. In essence, this alternative plan would be expected
to change only the fiscal responsibility for flood losses.

(b) Probable impacts

1. Beneficial. Impacts are the same as
those discussed in Section 4 for the reservoir feature of the
selected plan.

2. Adverse. This plan would encourage
opposite reaction to the desired objective of preventing flood
damage by controlling construction, living, and placing of damage-
able items within the flood plain area. Environmental damages
would consist of a combination of the measurable adverse impacts
from the reservoir (discussed in Section 4), plus unquantifiable
damages from continued clearing by local interests. Damage pro-
duced by the latter is speculative, but present trends indicate
that land reclamation will continue, although at a much slower rate
than with implementation of a structural alternative.

(5) Reservoir and restrictive easement

(a) Project description. Restrictive flood
easement acquisition combined with the reservoir would involve the

purchase and removal of all flood damageable property within the
Sulphur River flood plain, downstream from the dam, and restriction
of future use and development of the area including advanced agri-
cultural development. People presently living within the flood
plain area would be required to move. Structural improvements
would not be permitted in the area. The cost of acquiring restric-
tive flood easements to prevent compensable flood damages on all
land within the Sulphur River flood plain area under study would be
about 75 percent of fee value.

(b) Probable impacts

I. Beneficial. The reservoir offers limited
relief from floods, a water supply, and public land and water for
recreation (as discussed in Section 4). Since this alternative
would require the removal of all flood damageable property within
the flood plain and would restrict future use and development
(including agriculture), it will preserve the status quo. The area
subject to flood damage includes 48,000 acres of bottomland hard-
woods and 15,000 acres of semiwooded and cleared lands. Although
this would eliminate further damage to wildlife and fishery popula-
tions, no increased recreation benefits are attributed to this plan
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since the status quo conditions would not enhance carrying capacities.
The restrictions in this type of easement would preclude the estab-
lishment of wildlife and fishery management areas.

2. Adverse. Refer to Section 4 for a
discussion of the impacts which attend the reservoir feature of
this alternative. The restrictive flood easement plan would relin-
quish the flood control benefits which attend many of the other
alternatives. It would curtail the current agricultural activities
in a major portion of the Sulphur River flood plain and, thereby,
reduce land utilization, production, and income. Further, the
limited land use permitted would seriously infringe upon the normal
rights of ownership to such a degree as to adversely affect the

marketability and sale of involved properties. Only the archeolog-
ical resources within the reservoir would be affected. No other
known cultural resource would be affected.

(6) Reservoir and fee purchase

(a) Project description. This plan involves a
combination of the recommended reservoir with acquisition of the
flood plain in fee simple, in lieu of an easement. The acquired
lands would be fallow, reverting to a wild state, and open to the
public for hunting or other recreational use.

(b) Probable impacts

1. Beneficial. Refer to Section 4 for a
general discussion of impacts associated with the reservoir. Fee
acquisition of the flood plain would be the most beneficial alter-
native to wildlife populations, since it would allow intense manage-
ment on 63,000 acres of periodically inundated flood plain. In
calculating the potential wildlife increases from flood plain
acquisition, it was estimated that intense management would double
the potential hunting and wildlife-oriented recreation presently
available in the basin. Table VI-2 presents this increase in
recreation potential on the basis of presently available flood
plain. Establishment of the reservoir would further increase
recreational benefits; however, certain losses would attend its
construction (see section 4).

2. Adverse. Present use of flood plain
lands, even with occasional flooding, presumably produces a profit
for their private owners, or else such use would not continue. Any
alternative plan for flood control accomplished by fee simple pur-
chase of the Sulphur River flood plain would not prevent the actual
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flooding but would prevent damages. The taking of lands from
agricultural production does constitute an adverse indirect impact
of this alternative. This alternative recognizes modern water
resource development practices as a means to create and maintain
conditions under which man and nature can exist in productive
harmony. This alternative, however, will not fulfill the social
and economic requirements of present and future generations living
in the Lower Sulphur River Basin and contiguous areas. The same
archeological sites affected by the reservoir in the selected
plan (Section 4) would be affected in this plan. No other known

cultural resource would be affected.

Table V1-2

Potential Wildlife Recreation Benefits from Fee Purchase of

the Flood Plain

Wildlife Recreation Category Gains Value

Big game hunting 5,424 man-days1  $32,5442

Small game hunting 13,377 man-days
3  26,5454

Waterfowl hunting 384 man-days1  2,3045

Wildlife-oriented recreation 24,000 man-days 1 36,0006

lBased on purchase and management of 48,000 acres of bottomland
hardwoods.

2 $6.00/man-day - value of big game hunting.
3Based on purchase and management of 48,000 acres of bottomland

hardwoods and 15,000 acres of agricultural lands.4 $2.00/man-day - value of small game hunting.
5$6.00/man-day - value of waterfowl hunting.
6 $1.50/man-day - value of wildlife-oriented recreation.

(7) Channel only

(a) Project description (refer to plate VI-13)

I. Completed works. In the reach of the
I. river near the confluence of the North and South Sulphur River,

existing levees would be used to minimize channel excavation and to
retain floodwaters within the levees. Existing levees could not be
used in other reaches of the river since they are breached and

ineffective due to past flooding and lack of maintenance. There-
fore, in these reaches of the river the channel was designed to
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retain the flood entirely within the banks of the channel. The
channel on South Sulphur River from State Highway No. 24 to approx-
imately 7,000 feet downstream of F.M. No. 71 was realined many
years ago and has since enlarged to an approximate width of 120
feet and to an average depth of 20 feet. Channel capacity is
sufficient to handle the 30-year flood discharge and no additional
work is required in this reach.

2. Additional work. From the end of the
existing realined channel station -563+00, the 30-year flood chan-
nel would transition to a bottom width of 450 feet. The channel
would be excavated to 1 on I side slopes with excavation disposed
of by casting on either side of the channel. The disposal areas
would be uncompacted with I on 3 side slopes and a top width as
required in each particular reach of the river to minimize hauling
or handling. This top width was calculated using a optimum 10-foot
height of embankment. The edge of the disposal area slopes would
be set a minimum ot 50 feet from the top of the excavated channel
slopes. This distance also represents the limit of channel clear-
ing required. Depending upon depth of channel and disposal require-
ments in a particular reach of the river, the clearing limits and
rights-of-way would vary. This would require a maximum channel
clearing limit of 590 feet and a maximum right-of-way of 1,340 feet
for the 30-year flood channel. The 450-foot-wide channel for the
30-year flood would continue in length for a distance of 56,300
feet (10.6 miles) to river mile 23.2 or channel station 100+00, on
the South Sulphur River. The 30-year flood 450-foot bottom width
channel commencing upstream of river mile 23.2, would transition to
400 feet at Station 100+00. A 400-foot-bottom width channel would
then be required from station 100+00 to station 72+00, the channel
would transition to 150 feet and continue at this width for a
length of 30,000 feet (5.6 miles) to station 1023+00 and then
transition to the existing channel which is adequate with existing
levees to retain the 30-year flood. The existing channel extends
30,700 feet (5.7 miles) to station 1330+00. From channel station
1330+00 to station 1519+50 a transition is required from 1,200 feet
wide at station 1330+00 to 800 feet wide at station 1519+50. This
allows the water surface profile to drop from the levee retention
level to within the channel banks where no existing levee protec-
tion is provided. The channel would remain 800 feet wide from
station 1519+50 to station 3122+00, the headwaters of Wright Patman
Lake just above State Highway No. 26. This channel would retain
the flood entirely within the channel banks. Clearing limits for
the 800-foot-bottom width channels would be set 50 feet landward
from the top of excavated channel slopes. The maximum clearing
limits would be 940 feet. Uncompacted disposal areas would be
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raised to a maximum height of 10 feet using I on 3 side slopes from
the clearing limits on either side of the channel. The disposal
area top widths would vary as required to minimize handling. Gaps
would be provided in the length of the disposal area to avoid
blockage of natural drainage to the channel. An allowance of 20
percent in the total disposal length was made for their drainage
gaps. Channel right-of-way would extend 5 feet beyond disposal
requirements.

3. Relocations. There are three county
road bridges, four underground pipelines, and several electric
power and communication lines that must be relocated or modified in
connection with the improvements proposed. A tabulation of altera-

tions and relocations is as follows:

Location Type Stream

I. Deep Well Crossing Road and bridge South Sulphur
2. Harper's Crossing Road and bridge South Sulphur
3. Titus Co.-Sulphur River

Crossing, 6 miles south of
Cuthand, Texas Road and bridge Sulphur

4. Channel Station 195+20 Pipeline (10" gas) South Sulphur
5. Channel Station 1664+80 Pipeline (8" gas) Sulphur

6. Channel Station 1696+60 Electric Line Sulphur
7. Channel Station 1795+10 Telephone Line Sulphur
8. Channel Station 1798+20 Telephone Line Sulphur
9. Channel Station 2677+00 Pipeline (24" oil) Sulphur
10. Near State Highway No. 271 Aqueduct to Talco Sulphur

(b) Probable impacts

1. Beneficial. A thorough discussion of

the impacts of channelization is given in Section 4. This alterna-
tive will provide flood protection for 34,000 acres of bottomland
hardwoods and 27,800 (10,500 semiwooded and 17,300 cleared) acres
of agricultural lands. As a consequence of the realinement of the
natural river, a total of 283 acres of oxbow cutoffs would be
formed (table TV-3). These oxbows would provide a potential bene-

fit of 9,409 man-days of consumpti\, -creation and 9,905 pounds of
commercial fish, annually, having a combined value of nearly $16,000.
Only negligible favorable impacts to community cohesion are expected
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because of land requirements, undesirable esthetics, and lack of
water supply.

2. Adverse. A discussion of the general
impacts of channelization is given in Section 4. This alternative,
specifically, would promote the loss of 112 miles (636 surface

acres) of stream fishing waters, which is capable of supporting
12,720 man-days of sport fishing and 31,800 pounds of commercial
fish having a combined value of $23,850, annually. Wildlife rec-
reation losses were computed for an anticipated project induced
loss of 38,600 acres of bottomland hardwoods (11,400 acres for the
channel and disposal areas and 27,200 acres from induced clearing)
and 13,200 acres of agricultural lands (2,700 acres for the channel
and disposal areas and 10,500 acres of semiwooded area which is
expected to undergo further clearing due to increased flood pro-
tection) (table IV-5). Accordingly, project induced wildlife
recreation losses totaled 36,144 man-days valued at $86,262, annu-
ally (table IV-4). In addition, an estimated $13,896 in annual fur
harvest would be lost. Archeological sites surveyed by Hyatt and
Skinner (1971) are located primarily along the north bank of the
South Sulphur River in Delta and Hopkins Counties, Texas. The area

surveyed extended from below the site of the proposed Cooper Reser-
voir damsite (river mile 20) upstream to about river mile 44. This
plan could affect a total of 13 sites, 10 in Delta County, and
three in Hopkins County. Sites that could be affected either by
direct excavation of the channel or by dredged material disposal
include 12, 30, 32, 33, 37, 50, 53, 54, 58, and 63 in Delta County,
and 17, 19, and 20 in Hopkins County (appendix D, now on file at
the New Orleans District office). All of these sites are located
in the reservoir area, and these sites will have been evaluated and

salvaged by the time construction resumes. Below the damsite a
total of 33 prehistoric sites were located as a result of an arch-
eological survey conducted by East Texas State University in 1971.
A detailed description of all sites located downstream from the
proposed damsite that were investigated during the East Texas State
University Survey (1971) are given in appendix D, which is now on
file at the New Orleans District office. An attempt will be made
to avoid any of these sites which could be affected by the proposed
construction. If any site cannot be avoided, it will be evaluated
for mitigation or salvage. No other known cultural resource would
be affected by this action.

(8) Levees only

(a) Projet dscription (refer to plate VI-14).

This plan involves strengthening existing levees and building new
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levees as required from about a mile upstream of FM Road No. 1880
on the South Sulphur River to about 2 miles above the confluence of
Cuthand Creek and the Sulphur River. The proposed levee grades
provide a minimum freeboard of 1 foot above the computed flow line
elevation for the design flood for all levees except 3RS, immedi-
ately upstream from the abandoned P.M.P. R.R., which has a 2-foot
freeboard to safeguard against increased water levels at the tres-
tle due to buildup threat from possible log jams. The "net" levee
grade is the top of levee profile after an allowance for differen-
tial settlement. Ten percent of the height of the levee was used
for settlement to estimate the "gross" levee grade for quantity of
levee material required. In general, for the enlargement of exist-
ing levees, the location of the landside toe of the existing and
new levee would be maintained and the centerline of the enlarged
levee section would be shifted riverward. The basic levee section
would have a 10-foot crown width, a riverside slope of 1 on 3, and
a landside slope of I on 4. A minimum berm ot 30 feet would be
provided between the toe of the levee and drainage or borrow ditch

excavation. In addition, borrow excavation adjacent to the levees
would be limited. Where riverside borrow ditches would be used,
earth plugs would be left across the borrow ditches at approximately
0.25-mile intervals. For new levees, the basic section would be
the same as for the enlargement of the existing levee. The levee
slopes would be graded and then planted with Bermuda grass seed.
Prior to the placement of fill material in the levee, all surfaces
of existing levees would be cleared and grubbed to a depth of 18
inches where required, and the surfaces to receive fill, would be
broken to a depth of 6 inches. Uncompacted fill method would be
used in the levee construction. The fill material, which would be
obtained from required ditch excavation and/or borrow area, would
be placed in the levee section at its natural water content by
either hauling or casting equipment. Based on samples obtained by
general type borings, the fat clays that would be used in construc-
ting the levee have an average natural water content of from 21
percent to 40 percent. This ranges from about 5 percent below to 

percent above optimum water content for these fat clays. The lean
clays have an average natural water content of about 20 percent,
which is about 4 percent wetter than optimum. It is considered
that shrinkage of the fill after construction is completed will not
exceed 20 percent of the fill volume. An allowance for this
shrinkage has been made in the estimated quantities as previously
described. The lev-e work and volume of fill would be as shown in

the following tabulation:
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7
Levee Volume (C.Y.)

Levee Length 30 Year

(E) 4RSS 13,200' 88,000
(E) 3RSS 21,593' 164,000
(E) 2RSS 11,218' 261,000
(E) IRSS 14,691' 290,000

(E) ILSS 11,400' 252,000
(E) 3LSS 9,800' 210,000
(Ext) 4LSS 25,300' 340,000
(E) 5RSS 45,500' 1,130,000
(E) IRN 3,800' 10,000

(Ext) 3RS (Spur) 4,284'
(Ext) 3RS 22,000' 3,443,000
(E) 3RS 34,544' (Total-3RS)
(N) 4RS 51,600' 2,634,000

E - Levee enlargement

Ext - Levee extension

N - New levee

Levees 4RS, 3RS, 5RSS, and 4LSS are designed as open end levees and
interior runoff would be discharged into the river channels through
natural drainage channels and landside drainage ditches. However,
single 48-inch corrugated metal pipe culverts with automatic flap
gates would be required at station 258+30 on Levee 4RS and at
station 5+00 on Levee 4LSS in order to drain water from low points
in the drainage system. New drainage structures would be required
for loop Levees 4RSS, 3RSS, 2RSS, IRSS, and 1LSS above State High-
way No. 154. The existing drainage structures would be removed.
Any extension of the old drainage structures for levee enlargement
would not be adequate and the cost of modification would probably
be as costly as a new strncture. The culverts at other locations
may be at too high an elevation to be fully effective. Levees IRN
and 5RSS must be enlarged to handle a 30-year flood. These levees

a. were repaired in 1972 along with Levee IRS but are not high enough
to contain the design flood due to heavy sedimentation in this
reach of the river. The drainage culverts for these levees would
either be extended as required or new culverts provided, depending
upon condition and elevation of the existing structures. If new
structures are required, the old structures would be removed. The
flap gates on existing culverts would be salvaged and reused where
possible. Concrete headwalls are to be provided on the riverside
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end of the existing and proposed culverts. On the landside, head-
walls have not been indicated as it was found to be more economical
to extend the conduit and provide riprap for the protection of the
structure. Three metal diaphragms or seepage collars would be
provided on each of the new culverts. Outlet ditches would have a
minimum bottom width of 12 feet and 1 on 1 side slopes.

1. Channelization. Some channel excavation

and realinement is required under this plan since the best flood
design location of levees necessitates cutting off some natural
channel bends. This amounts to 34,900 feet (6.6 miles) and 643,000
cubic yards of channel excavation, and 65 acres additional right-
of-way, all of which must be cleared.

2. Relocations. The following relocations
would be required for this plan:

Levee Station Type of Line Stream

489+00 (5RSS) Pipeline South Sulphur River
199+00 (3RS) Pipeline Sulphur River

Additional alterations or relocations may be required which were

not available at the time of this study. This has been taken into
consideration as a cuLtingency factor in the relocation cost esti-
mate for the project.

(b) Probable impacts

1. Beneficial. A thorough discussion of
the impacts of i levee system is given in Section 4. Although this
plan require. primarily levees, some channel excavation and realine-
ment is required, since the best flood design location of levees
necessitates cutting off some natural channel bends. Realinement
would result in abandoning 5 miles of the South Sulphur River and
11 miles of the Sulphur River as oxbow cutoffs (table IV-3). The
potential benefits expected from the oxbows include 3,192 man-days
of consumptive recreation and 3,360 pounds of commercial fish,
annually, having a combined value of $5,400. This alternative will
provide flood protection for 12,200 acres of bottomland hardwoods
and 16,500 (5,100 semiwooded and 11,400 cleared) acres of agricul-
tural lands. Because of the moderate land requirements for project
features and the lack of water supply, negligible favorable impacts
are expected.
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2. Adverse. Section 4 contains a general

discussion of the impacts of using levees. More specifically, this
alternative will promote the loss of 16 miles of natural river from
channelization (table IV-4). This would result in a loss in poten-
tial for 1,920 man-days of sport fishing and a potential harvest
loss of 4,800 pounds of commercial fish, annually, having a total
combined value of $3,600. Project induced losses in wildlife
recreation resources were computed for an anticipated loss of
10,860 acres of bottomland hardwoods (1,100 acres for the levees

and limited channelization and 9,760 acres from induced clearing)
and 5,400 acres of agricultural lands (300 acres for the levees and
limited channelization and 5,100 acres of semiwooded area which is
expected to undergo further clearing due to increased flood protec-

tion) (table IV-5). Accordingly, project induced wildlife recrea-
tion losses totaled 10,437 man-days valued at $24,803, annually.
Implementation of this plan would also result in the loss of a

potential fur harvest having an estimated value of $3,910. This
alternative would produce substantial adverse air and noise impacts
during construction, with no improvement in water supply. No
archeological sites would be affected by raising existing levees in
the vicinity of the reservoir site. Downstream from the dam, the
new levee at river mile 152 could affect one large site (TT 40)
located approximately 0.5 miles west of the end of the proposed
levee. An attempt would be made to avoid this site; however, if
this were not possible the site would be evaluated for possible

mitigation or salvage. No other known cultural resource would be
affected.

(9) Channel and levees

(a) Project description (refer to plate VI-15)

1. Channel. Beginning at a point on the

South Sulphur River about 34,000 feet (6.4 miles) below State
Highway No. 11, at the end of the existing realined channel, Sta-

tion 563+00, the new channel would be excavated to a 12-foot bottom
width, with 1 on I side slopes, and have a bottom grade of 0.00046
with an average depth of 15 feet and a length of about 62,350 feet
(11.8 miles). The initial channel capacity would be equal to or

*somewhat greater than the capacity of the existing channel. It is
anticipated that the channel would enlarge to a minimum of 400
percent of its original cross sectional area in a period of 10
years. About 1.5 miles above State Highway No. 154, the channel
grade would change to 0.0007 and continue for 42,650 feet (8.0
miles) to intersect the existing realined channel at Station 587+00.

A iThe existing reallned channel extends downstream past the confluence
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of the North and South Sulphur Rivers to about 1.5 miles below
State Highway No. 37, Station 1519+00, for a total length of about
93,000 feet (17.6 miles). Continuing from 1.5 miles below State
Highway No. 37, the proposed realined 12-foot bottom width channel

would be excavated for about 160,000 feet (30.3 miles) to about
1,500 feet upstream of State Highway No. 26 (US Highway No. 259) at
Station 3122+00. A stretch of the river from Cuthand Creek to 8.7
miles upstream was cleared for a width of 150 feet for the new
channel before project construction was halted. Approximately
16,000 feet (3 miles) of 12-foot bottom width channel was excavated,

in this reach prior to the construction halt of this project. A
summary of channel work is shown in the tabulation on page VI-31.
In the reach of the river from Station 587+00 to Station 1519+50,

no channel excavation or realinement is proposed but clearing is
required for a 150-foot width measured 75 feet each side of the
existing channel centerline.

2. Levees. The levee design and construc-

tion required for 30-year flood projection is the same as stated in
the "Levees Only" Plan. The volume and length of levee work would
be as indicated in the following tabulation:

Levee Volume (C.Y.)

Levee Length 30-Year

(E) 4RSS 13,200' 50,000
(E) 3RSS 21,593' 116,000
(E) 2RSS 11,218' 221,000

(E) IRSS 14,691' 236,000
(E) 3LSS 9,800' 201,000
(E) 3LSS 9,800' 0

(Ext) 4LSS 25,300' 300,000

(E) 5RSS &
(E) IRS 45,500' 1,030,000

(E) IRN 3,800' 10,000

(Ext) 3RS
(Spur) 4,284'

3RS 22,000'

(E) 3RS 34,544' 2,869,000

, (N) 4RS 51,600' 2,195,000

E - Levee enlargement

Ext - Levee extension

N - New levee
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3. Relocations. There are two county road
bridges, three underground pipelines, and several electric power-
lines and communication lines that must be relocated or modified in
connection with the work proposed. Although the channel may con-
tinue to enlarge, it is not considered desirable to provide for
expansion beyond the predicted 10-year, 400 percent, figure. The
following is a tabulation of alteration and relocations required

for the channel and levees:

Location Type Stream

1. Harper's Crossing Road and bridge South Sulphur
2. Titus Co. - Sulphur River

Crossing 6 miles south of
Cuthand, Texas Road and bridge Sulphur

3. Channel Station 1664+80 Pipeline (8" gas) Sulphur
4. Channel Station 1696+60 Electric Line Sulphur
5. Channel Station 1795+10 Telephone Line Sulphur
6. Channel Station 1798+20 Telephone Line Sulphur
7. Channel Station 2677+00 Pipeline (24" oil) Sulphur
8. Near State Highway 271 Aqueduct to Talco Sulphur
9. Levee 5RSS Station 489+00 Pipeline South Sulphur
10. Levee 3RS Station 199+00 Pipeline Sulphur

It is possible that additional alterations and relocations may be
required which are not evident at this time. An allowance was
added to the cost estimate for the relocations to allow for this
contingency.

(b) Probable impacts

1. Beneficial. A discussion of the general

impacts of a channel and levees system is contained in Section 4.
This alternative will provide flood protection for 11,900 acres of

bottomland hardwoods and 16,000 (4,900 semiwooded and 11,100 cleared)

acres of agricultural lands. Benefits from the formation of oxbows,
as a result of channelization, are the same as those described for
the draft EIS plan (table IV-3). Negligible favorable impacts are

expected because of land requirements, undesirable esthetics, and
the lack of provision of a water supply.

2. Adverse. The general adverse impacts of
a channel and levees system are described in Section 4. Specifically,
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this alternative will promote the loss of 573 surface acres of
natural river which could potentially support 11,460 man-days of
sport fishing and a harvest of 28,650 pounds of commercial fish,
annually, having a total combined value of $21,488. Project induced
losses in wildlife recreation resources were computed for an antici-
pated loss of 11,320 acres of bottomland hardwoods (1,800 acres for
the channel and levees and 9,520 acres from induced clearing) and
5,400 acres of agricultural lands (500 acres for the channel and
levees and 4,900 acres of semiwooded area which is expected to
undergo further clearing due to increased flood protection) (table
IV-5). Accordingly, project induced wildlife recreation losses

totaled 10,843 man-days valued at $25,784, annually. An estimated
$4,075 in annual fur harvest would also be lost with the implemen-
tation of this alternative. Substantial adverse impacts on air and
noise would occur during construction, with no subsequent improve-
ment to water supplies. Channel realinement in the vicinity of the
reservoir could affect a total of 13 archeological sites located
and documented by Hyatt and Skinner (1971). Sites which would be
affected either by direct excavation of the channel or by dredged
material deposition include numbers 12, 30, 32, 33, 37, 50, 53, 54,
58, and 63 in Delta County, and 17, 19, and 20 in Hopkins County
(appendix D, now on file at the New Orleans District). These
sites, however, will have been evaluated and salvaged prior to
construction. No sites would be affected by raising existing
levees within the vicinity of the lake. No other known cultural
resource would be affected.

6.03 NONSTRUCTURAL

The water resource development needs of the Sulphur River
Basin have been considered intermittently over a period of many
years. Several investigations and reports recommending plans of
improvement were made prior to authorization of a multipurpose
Cooper Lake and Channels project in 1955. Although various alter-
natives were investigated in previous studies, they were mainly
alternate means of providing a positive degree of water resources
improvement and did not specifically address nonstructural or
environmental considerations.

a. Flood plain regulation (zoning)

(1) Destription. This nonstructural alternative
encompasses a number of regulations regarding the use of the flood
plain such as building codes, zoning laws, etc. The type of regu-
lation used in this discussion is flood zoning which is considered
to be land use changes brought about through legal action by the
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community or state to encourage or restrict the way in which the
resources of the flood plain are utilized. Flood plain zoning
cannot be practiced in unincorporated areas of Texas under existing

legislation, except for purposes of participating in the National
Flood Insurance Program. Building codes that could reduce future
flood damages have not been adopted by the counties encompassing
the Sulphur River watershea. A land use law is one of the high
priority goals of various organizations in Texas.

(2) Probable impacts

(a) Beneficial. Flood plain zoning has been

shown to be a most effective means of reducing encroachment of new
developments into a flood plain since such development usually
occurs without adequate knowledge of the risks involved. Flood
plain zoning can be beneficial for areas where structural measures
do not provide sufficient flood protection to effectively reduce
flood risk. This alternative might reduce the encroachment of new
developments into the flood plain and could serve to restore and
maintain natural, scenic, and recreational qualities on the Sulphur

River. However, this plan would yield minimal recreational bene-
fits because of the inaccessibility of the area to the public. No

archeological sites would be affected.

(b) Adverse. The existing development in the
Sulphur River Basin is primarily agricultural or rural in nature.
This development consists of crops, livestock, farm buildings and
equipment, farm roads, highways, bridges, and other rural property.
Flood plain zoning could result in the possible relocation of
existing improvements that are incompatible with the zoning provi-
sions as well as foreclosing the possibility of future developments,
likewise incompatible, which might have occurred in the absence of
such regulation. Zoning regulation would disrupt the existing
agricultural and economic base of the area and for that reason is
considered to be an undesirable solution. The type of restrictions
imposed in a particular zoning provision would be determined by the
extent of agricultural development affected and the attendant
economic losses. Water supply, recreation, the possible conversion
of storage space at Wright Patman Lake, and flood control benefits
attributable to the recommended plan would be foregone.

b. Flood plain acquisition

(1) Description. Flood plain acquisition involves the

acquiring of tlood plain areas in lieu of providing flood protection
by means of a structural alternative. It is recognized that this

VI-34



alternative would not prevent flooding, it would only prevent
private financial losses attending such flooding. Acquisition of
land in the flood plain would require cost sharing by local interest
and coordination by the Texas Water Development Board (T.W.D.B.) in
accordance with the requirements of its existing Texas Water Plan.
This plan would require the acquisition of 89,200 acres of existing
flood plain. In order to realize the recreation potential created
by the project, recreation facilities would be provided. As dis-
cussed previously, the three methods of flood plain acquisition,
fee purchase, restrictive easements, and nonrestrictive easements,
were also considered in combination with reservoir construction
under structural alternatives. Table VI-3 contains a display of
the benefits, costs, and corresponding benefit-cost ratio for each
of the three methods of flood plain acquisition that were examined.

Table VI-3

Benefit-Cost Analysis Data for Flood Plain Acquisition

Benefit-
Types of Flood Plain First Annual Annual Cost

Acquisition Cost Cost Benefit Ratio

Nonrestrictive easement $11,283,000 $754,000 - -

Restrictive easement $18,439,000 $1,149,000 - -

Fee purchase $26,985,000 $1,782,500 $492,200 0.3

(2) Probable impacts

(a) Beneficial. This alternative would have a
low disturbance impact on the natural environment. Nonrestrictive
easement would probably continue to result in clearing by local
interests, although, at a much slower rate than with implementation
of a structural alternative. Restrictive easement would eliminate

V- further damage to wildlife and fishery populations over 58,000

acres of nottomland hardwoods and 31,200 acres of semiwooded and
cleared lands. No increased recreation benefits are attriuted to
this plan, however, since the status quo conditions would not
enhance carrying capacities. With fee acquisition of the flood
plain, there exists a potential for intense management of natural
resources. This alternative would eliminate the encroachment of
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new developments into the flood plain and would serve to restore
and maintain natural, scenic, and recreational qualities on the

Sulphur River. Table VI-4 presents the anticipated benefits in
recreation based on purchase and intense management of the flood

plain. These benefits are computed over a greater acreage than for

the structural alternative, "Reservoir and Fee Purchase" (see table
VI-2), since none of the flood plain will be lost to reservoir
construction.

Table VI-4

Potential Recreation Benefits from Fee Purchase of the

Flood Plain

Recreation Category Gains Value

Big game hunting 6,554 man-days
1  $ 39,3242

Small game hunting 18,243 man-days 3  36,4864

Waterfowl hunting 464 man-days I  2,7845
Wildlife-oriented recreation 29,000 man-days I  43,5006
General recreation 246,729 recreation-days7  $370,0938

'Based on purchase and management of 58,000 acres of bottomland

hardwoods.2 $6.o00/man-day - value of big game hunting.
3Based on purchase and management of 58,000 acres of bottomland

hardwoods and 31,200 acres of agricultural lands.
4 $2.00/man-day - value of small game hunting.
5 $6.00/man-day - value of waterfowl hunting.
6 $1.50/man-day - value of wildlife-oriented recreation.
7Represents 10 percent of the market-area demand for the types

of activities suitable for development in flood plains.
e$1.50/recreation-day-value of general recreation.

(b) Adverse. This alternative would not prevent

flooding; rather, it would only prevent private financial losses
attending such flooding. Existing structures such as roads, bridges,

and utilities would remain in their present locations anu flood

damage to those facilities would continue. Flood control benefits
associated with increased land utilization and flood losses pre-
vented to present agricultural and structural development, would be
foregone. Fee puirchase of the flood plain would limit the development
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of public facilities because of the annual overflow problem.

Restrictive easements would have additional adverse impacts on the
people and their farms. Any further destruction of archeological
sites would be eliminated by fee acquisition or by restrictive
easement; however, nonrestrictive easement might lead to some
archeological site destruction if land reclamation continues on a
private basis. Water supply, a large percentage of the recreation
benefits, flood pool conversion in Wright Patman Lake, and flood
control benefits would be foregone.

c. Flood insurance

(1) Description. Flood insurance is not a true alter-
native to flood control since it does not prevent flood losses; it
only redistributes the cost of flood losses to a larger area and
number of people. Flood damages that occur are a less within the
economy, no matter who ultimately bears the cost. Flood insurance
rates are based on 100-year flood protection and cannot be imple-
mented without flood plain regulations in accordance with the
Federal Insurance Administration criteria. Agricultural products,
such as crops and livestock, are not insurable under the Federal
Insurance Admiristration flood insurance program. Flood control
works which provide protection from overflow in the order of a 100-

year frequency are usually not justified for agricultural areas.
Protection at this level is normally warranted only by the presence
of urban-type developments in the flood plain; presently there are

no such developments along the Sulphur River System, nor is there
any indication that this condition will change in the foreseeable
future.

(2) Probable impacts

(a) Beneficial. The benefit of a flood insurance
program derives from the fact that private losses due to flood
damages are reimbursed to the affected individuals through the
flood insurance program. The amount of this benefit must be mea-
sured on an individual basis because of its close relation to the

, type of development and the proportion of the costs and premiums to
total development costs. Since the Sulphur River Basin is predom-
inantly agricultural, with practically no structural development
proposed in the foreseeable future, little benefit would be derived
from a flood Insurance program, and it is not considered as a

*comparable alternative to preventing flood losses. Flood insurance
programs are best implemented with flood plain regulation, and
accordingly environmental implications of such plans should be
considered in concert with flood plain zoning alternatives.
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(b) Adverse. Impacts would be essentially the

same as those presented under the discussion of "Flood Plain Regu-
lation."

d. Flood warning and evacuation

(1) Description. Flood warning and evacuation systems
are particularly effective in reducing flood damages in high-
density urban areas that are not subject to flash flooding. These
measures may be an exceedingly effective way of preventing loss of
life.

(2) Probable impacts. Due to the historical pattern
of flooding in this agricultural area, the flood plain has not been
used for human habitation and; therefore, loss of life has not been
a serious problem. Although early warning of eminent flooding
would allow the removal of some farm equipment, supplies, and
livestock from the flood plain, it would still leave crops, fences,
rural buildings, roads, and other items subject to flood damages.
Status quo conditions would not significantly change.

6.04 NO ACTION (Status Quo)

a. Description. (Refer to plate VI-16). The Sulphur
River and its tributary streams are located in an area that is
largely agricultural with emphasis placed on animal husbandry,
consisting of cattle raising and dairy farming. Local interests,
initially the individual farmer, constructed small levees along the
tributaries. Later, with authorization from State Legislation,

larger levee systems were constructed, some being on the main stem
of the river. Many of these levees have fallen into various stages
of neglect, due in large part to floods and lack of maintenance.
The existing flood plain with the levee and channel system com-
pleted, at the date of the court injunction, will be considered the
"Status Quo" condition. "Status Quo" is the no action alternative
studied and as such forms a base from which all other alternatives
can be compared. In order to evaluate this alternative, the project
areas involved were divided into four reaches. One reach is the
area on the South Sulphur River upstream from the damsite, begin-
ning at river mile 23.2 to the upstream limit of the reservoir
water surfaces in the vicinity of State Highway No. 11. The second
reach is from river mile 23.2 on the South Sulphur River to just
below State Highway No. 37 on the Sulphur River. The third reach
is from just below State Highway No. 37 to US Highway No. 271 on
the Sulphur River. The final reach is on the Sulphur River from US

Highway No. 271 downstream to Just above State Highway No. 26.
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(1) Upper Reach (Cooper Lake Area). This reach of the

South Sulphur River contains a flood plain that averages about 0.75
of a mile in width. The channel is fairly small and sinuous with a
bankfull capacity of about 2,500 cf :. Local interests, through
various levee districts, completed a series of levees about 50
years ago. Some of these levees, including 1RSS(B), 3RSS(B),
4RSS(B), ILSS(B), and 4LSS(B), are presently breached and overgrown
with trees and shrubs. Much of the land behind the levees has
reverted back to forest. The floodway between the levees is being
built up as a result of siltation. This is caused by erosion of
previously constructed channel works and farmlands adjacent to the
river. There is a lack of still pools due largely to the steepness
of the gradient. At one time users of water had constructed small

channel dams in the river but none are in existence at the present
time. Water quality varies seasonally due to the nonuniform rain-
fall pattern which causes erratic streamflow. The quality would be
adversely affected by the existence of industry, sewage treatment
plants, etc. The present use of the area for recreation is very
low because all land is privately owned and even when permission
can be obtained for use, the lack of access roads to the river
precludes such use. In this reach of the river, 300 acres of land
are nonagricultural due to the existence of the channel. Wooded
acreage totaling 7,300 acres is subject to flooding from the 30-
year flood. The same is true of 3,700 acres of semiwooded and

2,100 acres of cleared land.

(2) Second Reach. This reach, located between the
authorized damsite at river mile 23.2 of the South Sulphur River
and State Highway No. 37, consists of a stretch of sinuous channel
downstream to Bonner Point and an enlarged realined channel from
Bonner Point to just below State Highway No. 37. The sinuous
channel is fairly small with a capacity of about 2,200 cfs. Small
overbank flow above a 2,200 cfs discharge is retained by levees on
either side of the channel. Levees further downstream including
IRN and 5RSS have been recently repaired. Opposite Levee lLS near
State Highway No. 37 is the breached Levee 2RS. In this section,
800 acres of land are agriculturally nonusable, 400 acres due to
channel, 200 due to levees, and another 200 acres occupied by
drainage sumps. Wooded areas totaling 12,600 acres are subject to

flooding from the 30-year flood. The same is true of 3,600 acres
of semiwooded and 14,800 acres of cleared land.

t(3) Third Reach. This reach, located between State
Highway No. 37 and US Highway No. 271 on the Sulphur River, con-
sists of the existing levee 3RS that was constructed approximately
20 years ago and now breached. The uncompleted channel work that
was begun approximately 20 years ago has led to a silting problem
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which has required raising the existing bridge and approach roadway

at State Highway No. 37. In this reach, 200 acres of land are

nonagricultural due to the presence of channels. Wooded areas
totaling 4,900 acres are subject to flooding from the 30-year
flood. The same is true of 1,300 acres of semiwooded and 400 acres
of cleared land.

(4) Fourth Reach. The lower reach of the Sulphur
River below US Highway No. 271 to just above State Highway No. 26

(US Highway No. 259) is the only reach of river that has not
previously been improved for flood protection by channel rectifi-

cation or levee construction. It is essentially in its original

state with few access roads. Some farm and ranch roads, available
as a result of oil drilling and production, provide limited access
to new areas, but generally recreation, farming, and other uses are

limited due to the lack of access. A 150-foot-wide floodway was

cleared for proposed channel realinement along the Sulphur River
over a length of about 46,000 feet upstream of its confluence with

Cuthand Creek. About 16,000 feet of 12-foot wide channel has been
excavaLed along the upstream segment of this cleared area. Within

this reach, 700 acres of land are nonagricultural due to the pres-

ence of the channel. Wooded acres totaling 32,900 acres are
subject to flooding from the 30-year flood. The same is true of
3,200 acres of semiwooded and 1,600 acres of cleared land.

b. Probable impacts. This alternative would essentially
preserve the flood plain ecosystem in its present condition, how-

ever, continued efforts by local interests to control flooding is

expected. Success in these endeavors will produce a gradual degra-

dation of the flood plain and its potential wildlife productivity.
Even with a minimum success in land reclamation, recreation bene-
fits from the status quo are considered negligible since the major-
ity of the area is not accessible to private individuals. Water

quality and quantity are seasonally erratic. This precludes the

full development of recreational uses of the rivers and results in
inadequate municipal water supplies for the urban areas of Texar-

'V kana, Texas, to the east; Sulphur Springs, Texas, to the south;

Cooper, Texas, to the north; as well as to the prospective users in

the urban areas to be supplf~d by the Cooper Lake water supply
purchasers. Annual high runoff causes flood losses and restricts
use of the flood plain for expansion of agricultural pursuits.

Silting problems in at least one reach of the Sulphur River have
necessitated raising of a bridge and approach roadway. Community

cohesion is adversely affected by the dearth of acceptable munici-
pal water supplies and recreational opportunities and by the annual

A flooding. There is a lack of publicly-owned lands, thus limiting
access to the rivers. Employment and income are limited in the
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immediate rural community. In the urbanized areas the lack of

adequate municipal water supplies restricts economic development.
Property values and tax revenues are depressed by these undesirable

conditions. Little growth in the population, businesses, or farms
is anticipated either on a community or regional basis. Widespread
knowledge of the annual flood threat has kept inhabitants out of
the flood plain, thereby reducing the dangers to life, health, and
safety. Adequate preparedness to cope with the possibility of

drought is hampered by the lack of any reserves of water supplies.
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SECTION 7--TUE RELATIONSHIP BETWEEN LOCAL SHORT-TERM
USES OF MAN'S ENVIRONMENT AND THE MAINTENANCE AND

ENHANCEMENT OF LONG-TERM PRODUCTIVITY

7.01 RESERVOIR

The implementation of the reservoir feature of the selected
plan will inundate approximately 19,000 acres of land and eliminate
21 miles of natural river. These losses of terrestrial and aquatic
habitat will result in considerable wildlife and fishery resource
losses. Just as significant, however, is the provision of flood

protection for approximately 13,000 acres of land and 273,000 acre-
feet of much needed water supply for the Cooper Lake area. The
reservoir with its recreational facilities would provide the needed
resources and development for many types of outdoor recreation which
in the past have been quite limited, due primarily to the lack of
suitable areas and facilities. Although a reduction in the diver-
sity of fish fauna is likely, a tremendous increase in the standing
crop of many species of sport and commercial fishes is expected.

7.02 LEVEES AND CHANNELS

The Sulphur River and its tributary streams are located in
an area that is largely agricultural with emphasis placed on
animal husbandry, consisting of cattle raising and dairy fanning.
Local interests, initially the individual farmer, constructed small
levees along the tributaries. Later, with authorization from State
Legislation, larger levee systems were constructed, some even on

the main stem of the river. Flood losses continue to occur, annu-
ally, as a result of uncontrolled drainae. The levees and chan-
nels feature of the selected plan will ide flood protection for
11,400 acres of land along the South Sulphur and Sulphur Rivers,
with an attendant loss of a natural riverine ecosystem and 800
acres of flood plain from project construction. Induced clearing

over much of the flood protected bottomland hardwoods will result
in sizeable losses in terrestrial wildlife resources and associated
recreation potential.
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SECTION 8--ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS
OF RESOURCES WHICH WOULD BE INVOLVED IN THE PROPOSED

ACTION SHOULD IT BE IMPLEMENTED

8.01 RESERVOIR

Approximately 19,000 acres (13,200 acres agricultural land
and 5,800 acres of bottomland hardwoods) of land will be permanently
inundated by the water supply pool. Following dam closure, the

terrestrial ecosystem will be replaced by an aquatic ecosystem. If
the reservoir were abandoned after project life, much of this area
could be expected to revert to its original vegetative state prior
to inundation. That portion of the reservoir receiving a heavy
buildup of sediment might succeed to a higher vegetative sere, if
the area were no longer inundated. This represents an irreversible
and irretrievable commitment of at least a portion of the terres-
trial habitat which will be inundated by the reservoir. The reser-
voir will provide flood protection for 12,900 acres (3,200 acres of
bottomland hardwoods, 1,500 acres of semiwooded area, and 8,200
acres of cleared lands) of land below the damsite. An irreversible
commitment of approximately 80 percent (2,560 acres) of the bottom-
land hardwoods and all (1,500 acres) of the semiwooded area is
expected as a result of clearing for agricultural uses. Permanent
alteration of most floral and faunal resources is expected on that
acreage subjected to induced clearing. Ninety archeological sites

will be inundated by the lake; however, inundation does not neces-
sarily imply destruction. Submerged sites should be considered
only temporarily inaccessible. By the time construction is initi-
ated, sufficient salvaging will have been accomplished to provide
minimum mitigation of the loss of archeological resources in the
Cooper Lake area. Manpower, material, and energy resources required
to construct the reservoir are irretrievable; however, these effects
will be mitigated by project-related socioeconomic growth.

8.02 LEVEES AND CHANNELS

The construction of the conveyance channel will result in
the realinement of 16 miles of natural channels of the South Sulphur
and Sulphur Rivers. This will result in the permanent elimination
of several species of benthic fauna and fishes which are indigenous
to these natural, sinuous channels. Some 600 acres of bottomland
hardwoods and 200 acres of semiwooded or cleared lands are included
in the right-of-way for levee construction. Renewable natural
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resources associated with the land area eliminated by channelization,

although minor, will be permanently lost. Placement of dredged
material from channel construction and the construction of levees
will alter the existing terrestrial ecosystem. These alterations
are irreversible; however, the affected land areas will probably
renew with resources somewhat similar to those presently existing.
The levees will provide flood protection for 8,700 acres of bottom-
land hardwoods, 1,800 acres of semiwooded area, and 900 acres of
cleared area. An irreversible commitment of approximately 80
percent (6,960 acres) of the bottomland hardwoods area and all of
the semiwooded area to agricultural production is expected. This
will result in the reestablishment of floral and faunal resources

which may or may not be similar to those presently existing.
Manpower, material, and energy resources required to construct the
levees and channel are irretrievable; however, these effects will
be mitigated by project-related socioeconomic growth.
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SECTION 9--COORDINATION, COMMENT, AND RESPONSE

9.01 PUBLIC PARTICIPATION

a. Early planning. The early planning on the project was
accomplished in response to 10 congressional committee resolutions
adopted during the period April 1937 through January 1949 requesting
reviews of various existing reports on projects within the Red
River Basin. The planning was also accomplished in response to 11
congressional acts adopted during the period August 1935 through
July 1946 authorizing preliminary examinations and surveys within
the Red River Basin. Public hearings were held during the period
1936 through 1947 at various points through the basin in order to
afford local interest the opportunity to express their views and
desires on the situation at hand. Seventeen public hearings were
held in the upper basin above Fulton, eight in the basin below
Fulton, and two were held in Washington, DC. In general, local
interests desired navigation improvements, the construction of

reservoirs and levees, and channel improvements for flood control
and allied purposes, including major drainage, power irrigation,
recreation, and municipal water supply. One major improvement
desired by local interests in the basin below Denison Dam was the
improvement of the Sulphur River and its Tributaries, which con-
sisted generally of construction of Cooper Dam and Reservoir,
channel improvements, and levee construction.

On 17 April 1950, the Board of Engineers for Rivers and
Harbors issued a public notice describing the improvements which it
proposed to recommend in its report in response to the congres-
sional resolutions. This afforded local interests an opportunity
to present additional information and their more recent views to

the board. Prior to adopting its final recommendations the board
gave careful considerations to the communication received. The
board filed its report on 20 June 1950.

b. Draft EIS availability. The notice of availability of
the draft environmental statement was published in the Federal
Register on 18 June 1976. A news release was issued by the office
of the New Orleans District Engineer, via local newspaper, and

single copies of the draft statement were made available to the
public upon request.

c. Public meeting to review draft EIS. On 31 July 1976 a

public meeting was held in Commerce, Texas, to review the draft
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environmental impact statement. All interested persons were urged
to present pertinent factual material in support of their views

concerning this document. Of the nearly 650 people in attendance
at the meeting, 55 delivered oral statements. Those who presented
statements included two members of the US House of Representatives,
a representative of the Governor of Texas; various state senatoro
and representatives; representatives of various state agencies,

state institutions, and environmental/conservation groups; land-
owners; and other public interests groups. Nearly unanimous support
of the total authorized plan was evidenced at the meeting. Of the
55 speakers at the meeting, only three (Edward C. Fritz, Chairman
of the Texas Committee on Natural Resources; Howard Saxion, Inland
Conservation Chairman of the Lone Star Chapter of the Sierra Club;
and Leland Wommack, resident of the Sulphur River Basin) expressed
opposition to one or more features of the authorized plan.

9.02 GOVERNMENT AGENCIES AND OTHERS

The draft environmental statement was sent to governmental
agencies and concerned groups requesting their comments. Those
comments are summarized below, and appropriate responses are
included. A list of those not responding is included in Section
9.03. Letters of comments received are attached in appendix I.

a. Federal agencies

(1) ADVISORY COUNCIL ON HISTORIC PRESERVATION (25 June

1976)

Comment: "Pursuant to its responsibilities under Section
102(2)(C) of the National Environmental Policy Act of 1969, the
Advisory Council has determined that the DES [draft environmental
statement] appears adequate concerning compliance with Section 106
of the National Historic Preservation Act of 1966.

"However, with respect to compliance with Executive Order
11593, 'Protection and Enhancement of the Cultural Environment'

issued May 13, 1971, we note that the project will result in

adverse effects to ninety c'ltural resources possessing archeo-
logical significance, which may be eligible for inclusion in the
National Register of Historic Places.

"Therefore, in accordance with Section 2(b) of the Executive
Order 11593 and Section 800.4(a)(2) of the "Procedures for the
Protection of Historic and Cultural Properties" (36 C.F.R. Part
800), the Council requests the Corps of Engineers to request in

. writing an opinion from the Secretary of the Interior respecting
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these properties' eligibility for inclusion in the National Register
and inform us of the findings. The Corps is reminded that should
the Secretary of the Interior determine the properties are eligible
for inclusion in the National Register, it is required to obtain
the Council's comments pursuant to Section 800.4(e) of the proce-
dures prior to proceeding with any portion of the undertaking which
will affect the cultural resources. Until the requirements of the

Executive Order 11593 and the procedures are met, the Council
considers the DES to be incomplete in its treatment of cultural

resources."

Response: For informational purposes, it should be
noted that cultural resource investigations in the Cooper Lake area

began in 1970, conducted by Southern Methodist University (SMU)
under the sponsorship of the National Park Lervice (NPS). The NPS
sponsored SMU investigations continued through 1975, at which time
the NPS deferred responsibility to the Corps of Engineers for

cultural resources on the Cooper Lake project.

SMU under contract to the Corps is currently undertaking a

cultural resources study of the area.

A comprehensive evaluation of the Cooper cultural resources
will be provided upon completion of the study. This work will be
completed in late summer of 1977. Upon completion, required coor-
dination with the Texas State Historic Preservation Officer and the
National Park Service will be carried out.

Of the sites that have been located, those that are found to

be eligible will be recommended for inclusion in the National
Register of Historic Places. The Advisory Council on Historic
Preservation will be afforded an opportunity to comment on the

sites prior to any action which might directly affect an eligible
site.

(2) US DEPARTMENT OF TRANSPORTATION, FEDERAL HIGHWAY

ADMINISTRATION (25 June 1976)

Comment: "It is noted that the proposed project will require
the relocation or alteration of several roads and bridges. More
specific information on the relocation of the roads and bridges is
needed. Also, vicinity and detailed maps showing proposed channel
work in relation to highway facilities would be helpful."

Response: Based on general design documents which have

been prepared to date, the Corps has made certain conservative
assessments of relocations requirements for roads and bridges that
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are expected to be affected by the project. These requirements are
identified in Section 1. Specific and detailed information on
these relocations will be addressed in separate reports. The
reports will be coordinated with appropriate representatives of the
Federal Highway Administration.

Comment: "The statement should indicate the extent and
magnitude of the change to the Sulphur River (upstream and down-
stream of the project system) resulting from (a) the impoundment of
water by Cooper Lake; and (b) the channel rectivication downstream

of the reservoir."

Response: The extent and magnitude of changes to the
Sulphur River caused by the project works are fully described in
Sections 4 and 5 of the EIS.

Comment: "The statement should also discuss whose responsi-
bility it will be to correct or modify bridges and highways in the
future resulting from aggradation upstream of the reservoir, degra-
dation downstream (due to channelization), and possible aggradation
(as the river deposits the eroded material)."

Response: Any future modifications to bridges and
highways made necessary by possible channel aggradation and/or
degradation are the responsibility of local interests. In fulfill-
ment of the conditions of local cooperation for the project features
other than the reservoir specified in the authorizing legislation,
local interests must hold and save the United States free from
damages due to the construction (except where such damages result
from the fault or negligence of the United States or its contrac-
tors). Local interests must also maintain and operate these works
after completion, and preserve channel capacities by preventing
encroachment.

(3) US PUBLIC HEALTH SERVICE, VECTOR-BORNE DISEASE

DIVISION (6 July 1976)

Comment: "We have found that vector impacts have not bcen
adequately considered, and we believe that provisions should be

made for the control of vector problems which might be created by
the project.

"Water resources projects have been shown to create exten-

sive vector mosquito-producing habitats unless proper planning to

preclude these conditions is done in the early stages of a project.
The production of large vector populations increases the risks of
vector-borne disease transmission to both humans and animals. The
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increased risk of diseases should be considered an adverse impact.
The prevention of vector problems, by environmental manipulation,

can be accomplished by proper planning, construction, and mainte-
nance, and the inclusion of this type of information in the EIS can
be shown as a beneficial effect. Benefits to human health and
social well-being, such as vector mosquito control, are commonly

overlooked."

Response: Additional information on vector impacts has
been included in paragraph 2.05c on page 11-38, paragraph 4.02a(l)
(b)5 on page IV-6, and paragraph 4.02c(4) on page IV-36.

Comment: "Thirty-seven human cases of mosquito-borne encepa-
litis occurred in Texas in 1975. Because of arboviral activity in
the state, provisions should be made for minimizing or precluding
additional vector mosquito-producing habitats. The omission of
vector control considerations on any water resources project is an
error of considerable public health importance. For completness of
the potential impact upon human health, surveillance and control of
vector mosquitoes should be discussed in the final EIS."

Response: Concur. Such information has been included
in paragraph 4.02c(4)(b) on page IV-37.

Comment: "The subject EIS, page 11-65, under 'Insects'
states that some insects 'are considered pests and are destructive
to man and his endeavors...' Further, on pages C-45 and 46, the
impact of the project on the reservoir and the downstream area is
listed as moderate for Culex, Anopheles, Culiseta, Aedes, Orthopo-
domyia, Psorophora, and Toxorhynchites species. On some reservoirs
we have surveyed, particularly those not properly prepared before

impounding, the impact of Culex, Aedes, Culiseta, and Anopheles
species has been extensive. All of the above genera are known
vectors in Texas. Therefore, the sponsoring agency should include
plans and implement methods for avoiding the creation of additional
vector-producing habitats. To reduce the potential for disease
outbreaks and the need for emergency chemical control measures,
vector prevention and surveillance need to be considered. The
following questions should be answered in order to minimize adverse
impacts of increased vector-borne disease risks. Which vector

mosquito species are found in the project locality, and which ones
could be associated with the reservoir? What steps are being taken
to minimize breeding areas? What provisions are made for routine

inspections and the control of mosquito larvae on the project?"

Response: Requested information is included in para-

graph 2.05c on page 11-38 and in paragraph 4.02c(4) on page IV-36.
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(4) US DEPARTMENT OF AGRICULTURE, FOREST SERVICE

(4 August 1976)

Comment: "The sizeable acreage of bottomland hardwoods
which would be lost as a direct and indirect result of project
implementation is of concern to the Forest Service. This complex
and sensitive ecosystem is an extremely valuable and rare ecolog-
ical resource in this area. The flora and fauna of the bottomlands
have evolved and adapted to present conditions of periodic flooding
over eons of time. Any change--even the partial drainage proposed
in this project--will result in the ultimate destruction of this
total bottomland hardwoods ecosystem."

Response: Noted.

Comment: "The impacts of the destruction of this resource
are not fully disclosed and analyzed in the draft statement as to:

"I. the limited acreage of bottomland hardwoods remaining
in the area, in Texas and in the Nation.

"2. the percentage of the area's limited bottomland hardwood
acreage which would ultimately be lost in project implementation.

"3. wood production (based on site capability) which would

be lost from project induced clearing and drainage over a 200-year
period (100-year project plus minimum 100-year recovery period).

"4. the effect of the wood production loss on local industry
in an agricultural economy.

"5. energy costs of the natural production of these bottom-
lands (wildlife, water, wood, recreation, etc.) versus un-natural
and forced agricultural production.

"6. and social, aesthetic, educational and scientific
effects."

Response: Based upon some unpublished preliminary data
prepared by the US Forest Service for future publication, there
were approximately 437,000 acres of bottomland hardwoods within
study area counties in 1975. Also, published US Forest Service
statistics denote approximately 962,000 acres of bottomland hard-
woods within southeast Texas counties. Thus, at least 1.4 million
acres of east Texas commercial forestlands support bottomland
hardwoods. Comparable data for Texas, as well as the nation, are
unavailable at this time.
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There would be a loss of approximately 17,470 acres of

bottomland hardwoods resulting from implementation of the selected
plan (see table IV-5 on page IV-23). Such acreage represents about
4 and 1 percents of the estimated total bottomland hardwood acre-
ages in study area counties and east Texas, respectively.

It has been determined by Corps consultants that a reason-
able annual growth rate for hardwoods in the Sulphur River Basin is
approximately 22 cubic feet per acre. Based on this evaluation,
the annual loss of wood associated with project-related destruction
of 17,470 acres of bottomland hardwoods would be about 384,340
cubic feet.

Industrial roundwood production attributable to hardwoods
(bottomland and upland species) from counties in the Sulphur River
Basin are shown for the years 1974 and 1975 in the following table:

Industrial Roundwood Production from Hardwoods
(Standard cords)

County 1974' 19752

Bowie 19,922 7,864

Camp 2,511 710
Cass 31,189 17,822
Franklin 2,344 185
Morris 3,089 2,603
Red River 12,656 3,486
Titus 6,989 659
Wood 14,700 2,067

Total 93,400 35,396

Source: iBertelson, D. F., East Texas Forest Industries, 1974,
Southern Forest Experiment Station, New Orleans, Louisiana.

2Barron, E. H., Harvest Trends, 1975, Texas Forest Service.

As i"-'ated in the table above, annual harvests of hardwoods
are quite . - This is due primarily to market conditions and
timber availabi. An assessment of the impact of the annual
loss of timber associated with the proposed project (4,270 cords
per year) on industrial production within the region would require
the disaggregation of such production to upland and bottomland
hardwoods types, which is unavailable. It is indicated on page II-
37 of the text that there Is no significant commercial importance
attached to bottomland hardwoods characteristic of the existing
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Sulphur River flood plain. However, even if the liberal assumption

is made that the entire annual loss of timber due to the proposed
project represents a reduction in industrial production, such a
decline would have comprised 5 and 12 percents of the 1974 and 1975
harvests, respectively. While this impact might be noticeable for
some local economies, the effect on the region would be small.
Furthermore, the impact on the entire east Texas forest industry
would most likely be minuscule. Thus, although the commercial
value of existing timber, which would be cleared due to the flood
protection afforded by the proposed plan, was not included in the
project economic analysis, the above discussion indicates that
inclusion of such a cost would have a minor effect on the project's
benefit/cost determination.

The proposed plan would result in increased energy require-
ments associated with project-induced agricultural production while
creating a reduction of energy demands by that which would have

been consumed during post-flood conditions within the study area.
The net effect of the proposed plan on national energy resources

has not been quantified due to the practical immeasurability assoc-
iated with this project impact.

The matter of esthetics involves a degree of subjectivity
regarding the original site appearance (bottomland hardwoods) as
well as that induced by the proposed project (cleared agricultural

land). The qualities of beauty associated with each of these land
uses, however, insure that the overall esthetic impact of the
project-induced land conversions would be minor. Also, Appendix B,
now on file at the New Orleans District office, contains a listing
of all plants reported from the study area with values assigned to
each plant denoting its cultural or scientific importance. Although
some of those species of bottomland hardwoods are considered of
particular value of man, it is stated on pages IV-6 and IV-14 that
none of the plant species that would be adversely affected by the
proposed plan are considered endangered or threatened. Thus, the
adverse impact of the proposed plan on cultural and scientific
resources is considered minor.

Comment: "The statement discloses that considerably more
flood protection will be provided by the approved reservoir than by
the levees and channel facet of the plan. Proposed channelization,
under the channel facet, will greatly accelerate silting in Wright
Patman Lake and destroy irreplaceable river bottomlands. As a
consequence, the environmental and economic costs of the levees and

channel facet of the proposal appear disproportionate to purported
project benefits. Therefore, we recommend a separate assessment of

IX-8



the levees and channel portion of the proposal--strictly on its own

merits."

Response: An economic analysis of the flood protection

provided by the downstream portion of the selected plan--strictly
on its own merits--is ascertainable from this document. A compar-
ison between the benefit-cost analyses for the "reservoir only"

plan in table VI-i and the "reservoir and levees" plan shown in
the summary of economic analyses at the beginning of this document

reveals that inclusion of the downstream works in the selected plan

as a flood control feature is economically justified. Further
information can be obtained from another planning document, "Alter-
native Plan Studies," which is available at the New Orleans District
office.

Comment: "Your attention is called to a stand of American

Chestnut trees, Castanea dentata, located in the project area near
the community of Box Elder. This small stand is one of the few
remaining seed sources and hopes for perpetuation of the near-
extinct American Chestnut species. Every precaution should be
exercised to prevent any change in the soil-moisture regime of this
mature stand of extremely rare trees."

Response: The small stand of American Chestnut trees
(Castanea dentata [Marsh.] Borkh) was located on 24 August 1976 Ly

Dr. Arthur M. Pullen, Professor of Biology, East Texas State Uni-
versity. He investigated the history of the trees and found that

members of the King Family brought seeds from Mississippi at the
turn of the century and planted them in the locality cited. Th re

are six original plants located on a knoll behind an old homesite
(3 are completely dead and 3 are almost dead, each of the latter
has only one fruiting branch). Approximately 100 saplings, ranging
in height from 2 to 10 feet, are located on a wooded slope a short

distance to the east of the original trees. Most of the saplings

appear to be disease-free. All of these trees are located a mini-
mum of 10 miles north of the Sulphur River. Other isolated plants

have been located as far away as 20 miles north of the Sulphur
River. The only possible way that the project could influence
these plants or their habitat would be through changes in the water
table. Geologists have verified that the water table would not be
affected at these great distances from the project area.

(5) US DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE,

REGIONAL OFFICE (5 August 1976)

Comment: "The Department of Health, Education, and Welfare
has reviewed the draft EIS with no objections, but supports the
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concern expressed by the Vector-Borne Diseases Division of the
US Public Health Service that vector impact and control be more
adequately considered."

Response: Concur. Additional information is provided
in paragraph 2.05c. on page 11-38, paragraph 4.02a(l)(b)5 on page
IV-6, and paragraph 4.02c(4) on page IV-36.

(6) US DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION
SERVICE (5 August 1976)

Comment: "Page 11-5, first paragraph, last sentence -

Suggest changing the sentence to read, 'The bottomland soils are
loamy to clayey."'

Response: Referenced sentence, now on page 11-4, has
been changed as suggested.

Comment: "Page 11-5, last paragraph, fifth sentence -

Suggest changing the sentence to read, 'Drainage ranges from model-
ately well to poor.'

Response: Referenced sentence has been changed.

Comment: "Page 11-61, (b) Post Oak Savannah - The second
sentence which reads 'The forest type is primarily an oak-hickory
complex ...' could be changed to read 'The woody vegetation is
primarily oak-hickory ....' The reason for this change is that this
area is considered a savannah under climax conditions and thus is
not a forest.

"The last sentence of the same paragraph - Suggest changing
the work 'forests' to 'woods' for the same reason as above."

Response: Appropriate changes have been made on page
11-35.

Comment: "Page 11-123, first sentence - Change 'Soil
Conservation Service' to 'Soil and Water Conservation Districts.'
The board of directors are local landowners that are elected to
serve as directors of the local Soil and Water Conservation Dis-
trict."

Resnse: The recommended change has now been made on
page 11-96.

Comment: "Page 11-138, first paragraph - All of the drain-
age into the Sulphur River from the north lies in the Northeast
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Texas RC&D Project which was approved for operations on June 29,
1975. This project contains proposals for the treatment of the
critical areas in the project area. This would greatly reduce
sedimentation in the reservoir as well as to downstream areas."

Response: This information has been included as a
separate line item in Section 2.11a(3)(b) on page 11-108.

Comment: "Suggest including information on the acreage of
cropland, crops produced and estimated yields. Suggest giving a
breakdown of the agricultural lands into the acreages of grazing
land and cropland. Suggest including the acreage of cropland that
will be altered by the proposed project."

Response: Reference is made to paragraph 2.08a(2) and
(3) on page 11-88. Previous studies have acknowledged the exist-
ence of such cropping activities as cotton, grain, or soybean
production within the Sulphur River flood plain. However, field

investigations have reaffirmed the continuing transition from row
crops to pasture, and that the current land utilization is almost
entirely devoted to grazing. Agricultural lands tc be altered by
the project are addressed in paragraph 4.02b(l)(b)2 b and 3 a on
page IV-19 and paragraph 4.02b(2)(b)2 b on page IV-29.

Comment: "There is no reference to the types, extent and
impact of wetlands in the project area according to USDI, Fish and
Wildlife Service Circular 39, Wetlands of the United States."

Response: Although reference to Circular 39 was not
made, the majority of the lands that will be impacted by the
project belong in the category referred to in the circular as
"river-overflow lands." The elimination of river-overflow through

flood control, is one of the major objectives of the project.
Approximately 24,300 acres of overflow lands will be eliminated by
the flood control features of the reservoir and the downstream
works. Another 8,000 acres of river-overflow wiil be lost to

direct construction features of the reservoir and levees.

(7) US DEPARTMENT OF COMMERCE, DEPUTY ASSISTANT SECRE-
TARY FOR ENVIRONMENTAL AFFAIRS (10 August 1976)

Comment: "The impact statement would be enhanced if adescription of flood-producing weather systems were included.

Knowledge of the space and time scales of such storms would facil-
itate assessment of alternatives to the proposed action, especially

the applicability of flood warning and evacuation measures."
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Response: Flood warning and evacuation systems are

particularly effective in high density urban areas. These measures
are effective in preventing loss of life in many situations. How-
ever, due to the historical pattern of flooding in this area, the

flood plain has not been used for human habitation and, therefore,
loss of life has not been a serious problem. Early warning of
imminent flooding would allow for the removal of some farm equip-
ment, supplies, livestock, etc. from the flood plain, however, it
would still leave basic fixed items subject to flood damages.
Consequently, a description of weather systems is not seen as an
improvement to the EIS and has, therefore, been omitted. Hydro-
logical considerations have been included in many of the design
memorandums and in the study of alternative plans.

Comments: "Geodetic control survey monuments may be located
within the proposed project area. If there is any planned activity
which will disturb or destroy these monuments, NOS [National Ocean
Survey] requires not less than 90 days notification in advance of

such activity in order to plan for their relocation. NOS recommends
that funding for this project includes the cost of any relocation
required for NOS monuments.

Response: The NOS will be notified at least 90 days
prior to any Cooper Lake project activity that may disturb or
destroy any geodetic control survey monuments. Section 73-002 of
ER 1180-1-1 states that facilities of other Federal agencies may
not be relocated or altered using Civil Works funds, therefore,
NOS, an agency of the US Department of Commerce, must fund the
relocations with monies programmed by US Department of the Com-
merce.

(8) ENVIRONMENTAL PROTECTION AGENCY (16 August 1976)

Comment: "Stream channelization typically results in a loss

in diversity of aquatic habitat with concomitant loss of associated
biota, decreases in the waste assimilative capacity of the stream,
and alteration of the riparian ecosystem through construction asso-
ciated habitat destruction. These impacts are generally severe and
a long-term nature."

Response: Concur. Reference is made to Sections 4 and
5 which address impacts expected to result from the planned action.

Comment: "Project associated channelization is to provide
30-year flood protection to approximatley 10,000 acres. Apparently,

this level of protection will only be realized after erosion of
the pilot channel has occurred. An estimated 8,000 acre feet of
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sediment is expected to be discharged into Lake Wright Patman until
channel stabilization occurs.

"However, past channel work in the area has indicated that
the banks may not stabilize after channelization, resulting in

further erosion and water quality degradation. Therefore, we
believe that the expected 8,000 acre-feet of sediment to be depos-
ited in Wright Patman Reservoir after erosion of the pilot channel
may be a conservative estimate. The impacts of erosion and sedi-
mentation on water quality may outweigh the expected flood control
benefits provided by this aspect of the proposed project. There-
fore, reconsideration of flood control alternatives seem to be in
order."

Response: All alternatives were reconsidered. The
"Reservoir and Levees" plan (refer to Section 1) is now recommended
for construction. The channelization associated with this plan has
a potential sediment contribution of only 1,600 acre-feet into
Wright Patman Lake during the 10-year period following construc-
tion; i.e. 160 acre-feet per year. Channel enlargement, however,
will continue past this time period as a result of further erosion.
Channel stabilization will occur when enlargement has progressed to
an average of about 1,600 percent. The time required for the
enlargement process is estimated at about 30 to 40 years.

The South Sulphur River discharges approximately 140 acre-
feet of sediment into the Sulphur River each year, based on sus-
pended sediment measurements made near Cooper, Texas, and an annual
flow of 275,300 acre-feet. The Sulphur River carries an estimated
1,360 acre-feet of sediment a year into Wright Patman Lake, based
on measurements near Darden, Texas, and an annual flow of 1,670,000

acre-feet [page 11-25, paragraph 2.03 b.(3)]. Without the recom-
mended plan, Wright Patman Lake would continue to receive the
sediment load it has experienced since its construction. To date,
the deposits which have entered Wright Patman Lake have been mini-
mal, due somewhat to the fact that the streambed of the North
Sulphur River, which was channelized in 1928, had, for the most
part, stabilized prior to the construction of Wright Patman Lake.

The channelization work, which was performed in the 1950's under
the Cooper project authorization along Cuthand Creek and the South
Sulphur and Sulphur Rivers has not resulted in significant deposi-
tion in Wright Patman Lake due primarily to the fact that the
remaining unchannelized reaches of the Sulphur River above Wright
Patman Lake were inefficient in conveying sediments into the lake.
Even as the previously constructed channels continue to enlarge,

* the resulting sediment will not likely be deposited in the lake in
) large quantities due to the unchannelized segments. If no further

IX-13

-- -- . .... - , ,.w- -,--,-- - .- -- -- -- -. _ -



channel works were constructed in the basin, the long-term sediment

load entering Wright Patman Lake would consist primarily of material
generated by the weathering of topsoils.

Construction of Cooper Lake would reduce most of the 140
acre-feet of sediment per year being discharged from the South
Sulphur River into the Sulphur River. As indicated above, the
limited channelization associated with the selected plan would
contribute approximately 160 acre-feet of sediment per year to the
Sulphur River. Accordingly, the net overall effect of the project

could be to increase the sediment loading in Wright Patman Lake by
approximately 20 acre-feet per year, i.e. less then 2 percent of
the present rate. Because of the discontinuity of the proposed
channelization, however, the additional sediment would not be
deposited entirely in Wright Patman Lake; much of the sediment
would be deposited in the overbank areas adjacent to the natural
channel.

In summary, after the deposition associated with channel
construction has stabilized, the cumulative effects of the channel
features and the reservoir feature of the Cooper project will off-
set one another, with respect to sediment loading, and for the
balance of project life, the effects on Wright Patman Lake, with or
without the Cooper project, would be minimal.

With the selected plan, as well as with any of the other
structural alternatives considered, 30-year flood protection will
be realized upon completion of the project.

Analysis of the sediment samples obtained from the Sulphur
River between Cooper and Wright Patman Lakes shows that none of the
parameters tested exceeded proposed EPA Region VI bottom sediment
criteria. The elutriates, resulting from a mixture of these sedi-
ments with water from the Sulphur River, exceeded proposed EPA
water quality criteria for freshwater aquatic life for only mercury.
However, a majority of the background water samples tested (6 of 9
samples) also exceeded the criteria for mercury. Some elutriate
samples, while exceeding the criteria, actually had smaller concen-
trations of mercury than the background water. In addition, one
elutriate sample exceeded proposed EPA water quality criteria for

public water supply for manganese, The major water quality impact
of the channelization of the Sulphur River will be the increase in
suspended solids and turbidity to Wright Patman Lake. Assuming
that most of the physical conditions in Wright Patman Lake will

stay the same (detention time, for example) and assuming the phys-
ical characteristics of the increased sediment load are similar

to the existing sediment load (particle size for example), the
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projected 2 percent increase in sediment load will result in a
corresponding 2 percent increase in the suspended solids concentra-
tion in Wright Patman Lake. This increase in suspended solids will
not appreciably change the aquatic environment in Wright Patman

Lake.

Comment: "On Page I-Il it is stated, 'approximately 35
miles of realined channel are required below Cooper dam.' On page
1-12 it is indicated that excess excavated material would be dis-
posed of in uncompacted disposal areas. The possible effects on

water quality from this disposal of material should be discussed in
the final statement. Possible erosion control measures and revege-
tation should be discussed also."

Response: The selected plan requires about 7 miles of
additional realined channel below Cooper Dam. Pages 11-25 through
11-28 discuss the water quality, elutriate and sediment ta obtained
from the project area between Cooper and Wright Patman Lakes. The
elutriate test results showed that, where comparable, the elutriate
values were within proposed EPA water quality criteria for public
water supply. The elutriate test was established in order to
predict the impact on water quality that a hydraulic type dredge
would have. The dredging involved with the limited channel realine-

ment will involve a bucket dredge, resulting in even less of a
problem than indicated by the elutriates since bucket dredges
minimize the contact between bottom sediments and water. A major-
ity of the excavated material between Cooper Lake and Cuthand Creek
will be used to either construct necessary levees or to close the

upstream ends of the oxbow lakes created as a result of the channel-
ization. There is no planned channelization between Cuthand Creek
and Wright Patman Lake. There will be a potential for some erosion
of the levees and dredge material disposal areas with a slight
potential for an accompanying increase in the suspended solids
concentrations of the channel waters. However, the construction

plans and specifications pertinent to this aspect of work will
require that the material deposited in disposal areas be dressed
evenly in those areas and that suitable gaps be provided in the
areas to permit interior runoffs and abate erosion caused by such
drainage. These areas will be permitted to revegetate by the
natural succession of overgrowth to retain compatibility with
surrounding environs.

Comment: "In Table 11-8, the lead and cadmium levels are
reported as being less than 0.200 and less than 0.05 mg/l, respec-
tively. It appears that the detection limits in the measurement of
these parameters are above EPA's criteria of 0.05 mg/l for lead and
0.01 mg/l for cadmium. Mercury is shown in Table 11-8 as not being
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detected in the water sample. The final statement should include

the detection limits for mercury. Before an evaluation of expected
water quality can be made with respect to lead, cadmium, and mer-

cury, data reflecting actual concentrations of these parameters are
needed. These data should allow a comparison with applicable
criteria, requiring that analytical procedures used have detection

limits below applicable criteria. If the concentrations of these
pollutants exceed the applicable criteria for water supplies, the
source of these pollutants and the possible effects they may have

on the suitability of this water for use as a source of raw water

for public water supplies should be discussed."

Response: The detection limits for lead (0.2 mg/l) and
cadmium (0.05 mg/l) were those limits of the instrument available
to the US Army Corps of Engineers at the time of the analysis of
those particular samples. The detection limit for mercury at that

time, as well as now, is 0.00005 mg/l. While table G-5 presents

data for lead and cadmium that are not comparable to EPA criteria,
tables G-11 through G-19 present additional cadmium and lead data

that are of sufficient sensitivity to be comparable to EPA criteria.
These tables include both the total and dissolved portions of all
parameters tested. As stated on page 11-28, only one elutriate
value for manganese exceeded proposed EPA water quality criteria

for public water supply.

Comment: "The statement indicates that seven sites are
designated as recreational and wildlife areas. More information is
needed in the final statement concerning the recreational facili-

ties to be provided. For example, the source of water supplies and
the disposal of solid waste should be discussed. The treatment of
sanitary wastes should also be described, including the type and
capacity of the treatment system, the quality of the effluent (if
any), and the anticipated volume of wastes to be treated. Also,
the possible impacts of increased vehicular traffic on the area's
air quality should be considered."

Response: Plans for recreational development are
preliminary; the master plan has not been prepared. Determination

of waste quantities and design of treatment facilities are not
possible at this time. The impacts of increased vehicular traffic
on the area's air quality will be insignificant. The water supply,

solid waste disposal, and sanitary waste treatment will satisfy all
state and Federal requirements.

Comment: "These comments classify your Draft Environmental
Impact Statement as ER-2. Specifically, we have environmental

) reservations regarding the channelization of the stream segment
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between Cooper Lake and Lake Wright Patman. We are basing this

determination upon the potential long-term degradation of water
quality which could result from project induced increases in ero-
sion, sedimentation and turbidity. Our Agency recognizes the need
for the water supply which will be provided by Cooper Lake, and
must point out that we have no objections to this portion of the
project. We are also requesting that additional information on
water quality be provided in order to evaluate more fully the

environmental impacts of the proposed project."

Response: An alternative plan (refer to Section 1)
which minimizes the amount of channelization required to provide
the necessary flood control has been selected. Refer to responses
to preceding comments relative to channelization impacts.

Tables G-11 through G-19 have been revised to include both
the total and dissolved portions of the parameters tested. These
data, in addition to the data presented in tables G-1 through G-10
are felt to provide sufficient water quality information to evalu-
ate the environmental impacts of the proposed project.

(9) US DEPARTMENT OF THE INTERIOR, OFFICE OF THE
SECRETARY, SOUTHWEST REGION (17 August 1976)

Comment: "The Cooper Lake and Channels Project is a part of
water resource development in the northeastern part of Texas. The
project will particularly affect water quality, stream modification

and control, and the ecological relations of the bottomlands and
nearby uplands in the project area. There will also be economic

and social effects. The environmental statement is inadequate in
its presentation of project description and environmental impacts

pertaining to the interrelated Cooper Lake, Wright Patman Lake and
Sulphur River channels project."

Response: It is agreed that project implementation
will affect water quality and the ecological systems of the project

area. Sections 4 and 5 address the economic and social effects
expected to result from the project. Paragraph 1.06 on page 1-16
of the EIS has been revised to amplify the interrelationships of
the project and the Wright Patman Lake project.

* .Comment: "Known mineral resources of the project and envi-
rons include petroleum, natural gas, lignite, sand and gravel,
stone and clays. The statement (p. 11-17) recognizes the existence
of mineral resources in the area but does not describe the effect
of the project on such resources."

A
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Response: Deposits of lignite and refractory clays,

although present in the area, are not of significant quantity nor
suitable quality to warrant economic consideration or production at

this time. Quantities of sand, gravel, and stone are scarce in the
immediate area of the project. The only significant mineral
resources in the area of the project are petroleum and natural gas.
There are no known fields or producing wells in the project area
which could be adversely affected by the project. Should produc-
tion be initiated within the project rights-of-way, suitable
arrangements will be made to locate drill holes, pipelines, pumping
stations, etc., in a manner that is compatible with the project.

Comment: "Page 11-2, (c), last sentence - It should be
indicated that the artificial character of previously dredged
streams in the project area is esthetically inferior to unalerted
[sic] stream segments which still retain their natural stream
cover."

Response: We agree that channelization results in a
condition considered esthetically inferior by many. Reference is
made to pages IV-26 through IV-32 for a discussion of the adverse
effects expected from the channelization of certain segments of the
natural river. These impacts would also be applicable to the
completed channel works.

Comment: "Page 11-55, (5) - A table depicting the median
monthly streamflow under pre-construction conditions, particularly
at the Cooper Lake damsite, would be helpful in understanding the
comparison of with and without project conditions."

Response: Requested information is presented in table
11-4 on page 11-29.

Comment: "Page 11-65, d. - The American alligator is known
to inhabit the Sulphur River Basin. In addition to the remnant
native population, the Arkansas Game and Fish Commission released
approximately 150 alligators at the Sulphur River Wildlife Manage-
ment Area in Miller County, Arkansas, during 1971, 1972, and 1973,
as a part of the Arkansas Game and Fish Commission endangered
species management program."

Response: This information is included in Section
2.05d on page 11-40 of the EIS.

Comment: "Page [1-71, (2) - The incompleteness of proposed
project channelization makes a comparison of fishery resources with

.A and without channelization Invalid. The comparison of channelized

IX-18



and unchannelized reaches presented here is taken from partial
channelization accomplished 15 years ago and overlooks the bene-
ficial effects of the unchannelized stream segments in retarding
streamflow, maintaining higher surface water and ground water ele-
vations, and reducing silt and sediment loads in previously chan-
nelized portions above or below natural stream portions. It also
omits the effects of regulated streamflow below the dam following
construction. The most accurate description of fish compositions
and habitat conditions following channelization is best illustrated
in the description of North Sulphur River and Cuthand Creek, where
channelization is virtually complete."

Response: It is agreed that a more accurate description
of fish compositions and habitat conditions following channelization
is best illustrated in the description of North Sulphur River and

Cuthand Creek, where channelization is virtually complete; however,
for the sake of scientific objectivity, comparisons of all types of
channelized conditions are shown. It is especially important to

know the conditions in the partially channelized Sulphur River,
since at any time during the planning process, a recommended action
can be modified. In other words, the decision maker should know if
continued channelization of the Sulphur River would actually worsen
the aquatic habitat or if the partial channelization had already
totally destroyed the aquatic ecosystem. If the latter statement
were true, a decision to minimize the channel feature of the autho-
rized plan (draft EIS plan), for environmental reasons, may not
have been justified.

Comment: "Page 11-71, (4) - For purposes of comparison, the
year in which channelization was conducted in North Sulphur River
and Cuthand Creek should be cited."

Response: Channelization was conducted by local
interests on the North Sulphur River in 1928. In 1959, the Corps
of Engineers channelized a reach of Cuthand Creek.

Comment: "Page 11-79, (2) - The comparison of deer popu-
lation and harvest data compiled by Alexander, 1972, and others is
confusing. Supporting information regarding the size, location,
and physical differences of the study areas should be presented."

Response: The data contained in Alexander's (1972) Job

No. 2 Report is an average figure for all deer range (primarily
uplands) in northeast Texas and is therefore not as directly appli-
cable as the data presented in Table 11-30, which was compiled
specifically for the Sulphur River Basin. Accordingly, paragraph
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2.05h.(2) of the draft EIS which contained the conflicting data has

been deleted.

Comment: "Page 11-82, b. - The type of recreationists which
do not prefer the river for recreation should be identified. It is
our opinion that sport ishermen, who comprise a high percent of
the total users, have historically preferred stream fishing."

Response: The referenced paragraph generally addresses
the natural recreation conditions of the Sulphur River Basin. The
sentence which reads "use of the Sulphur River for water-oriented
recreation has, in the past, been limited because of the seasonal

and undependable flow of the river, lack of adequate access, and
because water in this form is not highly preferred by recreation-
ists" apparently stimulated the above comment. With the aforemen-
tioned constraints plus other physical characteristics such as
high, erosive banks and high turbidity, it is our contention that
the general recreating public would not prefer to conduct such
activities as boating, waterskiing, canoeing, swimming, picnicking,
etc. in streams such as the Sulphur River. Existing usage of the
streams in the study area, however limited, does probably include a
significant percentage of stream fishermen.

Comment: "Page II-111. (2) - The final environmental
statement should contain evidence of contact with the State Historic
Preservation Officer and include his comments concerning the effect

of the undertaking upon any cultural properties in the process of
nomination to the National Register of Historic Places."

Response: The draft environmental statement was coor-
dinated with the Texas State Historic Preservation Officer (SHPO)
through the State Planning Coordination Office. No comments were
received from the SHPO relative to cultural resources. The Corps
of Engineers is funding an evaluation study of the cultural resources
identified by the previous National Park Service sponsored investi-
gation. The results of this study will also be coordinated with
the Texas SIIPO.

Comment: "Page 11-134, 5. - It is not clear why attitudes
of 'residents' are discussed in section 4 on impacts while atti-
tudes of 'leaders' are discussed in section 2 on pages.lI-128

through 131 and summarized as a display in table 11-45."

Response: The attitudes of both "leaders" and "resi-
dents" were discussed in Section 2 on pages 11-98 through 11-105
(note the reference at the top of page 11-96 to 269 "leaders" and
84 "residents" interviewed during the 1971 survey). The general
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attitudes on water resource topics, presented in table 11-29, is

considered to be appropriate for presentation in Section 2.

Segments of both the 1971 and 1972 surveys dealt with atti-
tudes of respondents to the Cooper Lake and Channels project speci-
fically. For this reason, this information is considered to be
appropriate for presentation in Section 4, which deals specifically
with the impacts of the proposed Cooper project. As indicated on
page IV-10, the respondents included both "leaders" and "residents."

Comment: "Page 11-137, 2.11, (1) - The beneficiary of the
additional 120,000 acre-feet of water supply allocated to Wright
Patman Lake should be identified as the International Paper Com-
pany, not the city of Texarkana, Texas. The use of the reservoir
water by the paper company was granted by the Corps in July 1968.
In the Corps of Engineers' letter to the U.S. Fish and Wildlife
Service, dated July 3, 1968, it is stated:

'The city of Texarkana, Texas, has requested that the U.S.
Army Corps of Engineers provide from the Texarkana Reservoir on an
interim basis until Contract No. DACW29-68-A-0103 becomes effec-
tive, a water supply of 84 m.g.d. This water would be for the use
of the International Paper Company - 28 m.g.d. for process purposes
and 56 m.g.d. for water quality control. The U.S. Army Corps of
Engineers has determined that, by revision of the current operating
rule curve procedure, the 84 m.g.d. requested by the city of
Texarkana, Texas, can be furnished.'"

Response: It is true that the International Paper
Company (IPCO) currently benefits from the interim water supply
provided at Wright Patman Lake. It should be noted, however, that
the IPCO received this benefit through operating agreements with
the city of Texarkana, Texas, and not through agreements with the
Government. The Government has entered into contractual agreements
with the city of Texarkana (Contract No. DACW29-69-C-0019) which
permits that city to use, on an interim basis, a portion of the
space which will be made available if and when a space conversion
is accomplished; and which future space the city has agree to
purchase from the Government after such a conversion is realized.

The Government is authorized to sell space in its reservoir proj-
ects to public entities; it may not, however, enter into agreements
with private agencies for such purchases.

Comment: "Page 11-139, b. - Based upon a Texas Water Devel-
opment Board preliminary plan for 'Proposed Water Resources Develop-
ment in the Sulphur River Basin' dated 19 June 1966, two additional
reservoirs Sulphur Bluff I and Naples, and enlargement of Lake
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Texarkana (Wright Patman Lake) will be required by the year 2020 to
satisfy water supply needs inside and outside the basin. These
projects, if initiated, would have a tremendous impact on the
natural resources of the project area and should therefore be

addressed."

Response: The Texas Water Development Board (TWDB) has

formulated a preliminary Texas Water Plan intended to fulfill
future water needs for the State of Texas. That preliminary plan,
although approved by the State legislature, has not been implemented

due in part to the failure of popular support for requisite bonding
proposals. The Naples and Sulphur Bluff reservoirs, originally
planned for construction below the proposed Cooper Reservoir, were
elements of the preliminary water plan. These features of the
plan, if constructed, would have resulted in major impacts to the
Sulphur River Basin and would have inundated portions of the down-
stream levees and channels associated with the Cooper project and
would also have required structural modification of the dam. Since

the formulation of the preliminary plan, however, the Corps has
received correspondence from the TWDB, which states that consider-

ation of those two downstream reservoirs should be eliminated from
project planning since the construction of those features would not
be expected in the near future. In the absence of definitive
formulation and legislative and popular approval of a final water
plan for the State of Texas, the immediate assessment of the impacts

of such a plan is impossible.

Comment: "Page IV-2 - An explanation regarding the frequency
and duration of zero flow periods would enable the reader to analyze
the benefits derived from a minimum release of 5 c.f.s. The down-
stream flows from the reservoir perhaps will not result in enhance-
ment of overall stream conditions for fish populations. However,
the miminum flow release of 5 c.f.s. should have beneficial impacts
compared to the sometimes existing no-flow conditions. This should

be stated."

Response: A review of the runoff pattern for the South

* Sulphur River near Cooper, Texas, gage indicates that during the
past 33 years there have been 25 years in which a zero flow was

- recorded. In other words in 3 out of every 4 years, there have

been periods of no flow. The year with the most numbers of days
recording zero flow was 1956 when records indicate 221 days of zero
flow. During the period of record, 1943-1975, there were 1,917
days of zero flow or about 16 percent of the time, zero flow was
recorded. Beneficial impacts of a minimum flow release are dis-

cussed in Section 4.02a(l)(b)l.a.(2) on page IV-3.
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Comment: "Page IV-2, 3. - Data to support the statement

that long-term water quality will be improved in Wright Patman Lake
due to sediment removal at Cooper Lake should be provided. We
believe that channel and levee construction and project-induced
land clearing will result in increased sediment and pesticide loads
in the Sulphur River and Wright Patman Lake. A with and without
project analysis of the total sediment deposited in Wright Patman
Lake would be helpful in understanding the impacts and should be
provided in the final environmental statement."

Response: The statement made on page IV-2, paragraph
4.02a(l)(a)3, refers specifically to the impact resulting from the
reservoir only. However, it is agreed that the net effect of the
total, currently recommended, project will result in a slightly
negative impact on the long-term water quality in Wright Patman

Lake (see response to EPA comment on page IX-13).

Project-induced land clearing will result in increased

sediment and pesticide loads in the Sulphur River and Wright Patman
Lake. These increases, however, can be minimized by proper applica-
tion of pesticides and improved farming techniques such as minimum
tillage.

Comment: "Page IV-5, b. - Impacts on vertebrate and inverte-
brate forms within rights-of-way for the reservoir are discussed;
however, the impact of human disturbance on the 3,300-acre area to
be developed for recreation, 6,275 acres for other project purposes,
and development of adjacent private land as a result of the project
is not addressed."

Response: It is recognized that a change in land use
is considered an impact dependent upon an individual's personal
interest. However, it is not anticipated that the human disturb-
ance on the 9,575 acres of right-of-way to be any more severe than
if this area were to continue in private ownership. Of this area,

6,625 acres are presently in agricultural production, which includes
row crops and heavy grazing. Under Federal ownership, reforesta-
tion of most of this area is probable. Accordingly, it is expected
that the beneficial impacts of allowing the area to go fallow will
far exceed the adverse impacts of allowing public access.

The 6,275 acres "for other project purposes" will probably
be dedicated to fish and wildlife purposes in the form of mitiga-
tion for project induced fish and wildlife losses as noted on page
IV-35. The type and severity of impacts would, of course, depend

on the particular use made of the area. Use of this area would be

A determined by the Texas Parks and Wildlife Department.
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Any significant alteration of land ownership or habitation

patterns due to the reservoir would occur near lands currently
devoted to urbanization. There would be no effect on such patterns
within the existing flood plain. Thus, the project would have
minor adverse impacts on desirable community growth patterns within
the study area.

Comment: "Page IV-6. The statement that, '...a variety of

seed producing annual grasses may invade the moist shoreline,' is

speculation. A dependable source of seed for waterfowl is not

common on unmanaged areas at this latitude."

Response: It is agreed that the referenced statement

is speculative in that it states "...annual grasses may invade.... "
No inferences are made regarding the dependability, quantity, or
quality of the seed source as waterfowl food.

Comment: "The American alligator, known to occur at the
Arkansas Game and Fish Commission's Sulphur River Wildlife Manage-
ment Area, could be affected by further modification of downstream
release below Wright Patman Lake. Extended periods of minimal flow
(10 c.f.s.) would be particularly detrimental to this species.
Contrary to the statement, "The project will not adversely affect

any known critical habitat for threatened or endangered species,"
the Governor of Arkansas, in a letter dated October 20, 1975,
requested the Secretary of the Interior to declare the Sulphur
River Wildlife Management Area as critical habitat for the American
alligator. Although final action has not been taken on this request,
the EIS should indicate that the project could import [sic] critical
habitat if the state recommendation is fulfilled."

Response: The exchange of storage between Cooper Lake

and Wright Patman Lake will not alter the magnitude of the low flow
release rate at Wright Patman Lake. The low flow release rate will

be maintained at 10 c.f.s. Theoretically, the duration and occur-
rence of the low flow release may be expected to slightly increase

as a result of the greater utilization of rainfall runoff above the
damsite. However, the increased utilization of water is only a
small percentage of the annual runoff and in many instances there

will be no noticeable effects on the duration of low flow release.
Consequently, the net effect of the conversion of storage on endan-
gered fauna is considered negligible. The influence of the storage
conversion in Wright Patman Lake will be covered in greater detail
in a separate EIS for that action, prior to initiation.

Comment: "Page IV-6 and IV-15 - The fact that there will
not be an adverse effect does not constitute a beneficial effect
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due to the project. Perhaps this type of information would be
appropriate in the opening paragraph on the Nature of Impacts
rather than in either beneficial or adverse impacts."

Response: We agree with your observation that the lack
of an adverse impact does not necessarily constitute a beneficial
effect; however, the information contained on the pages cited is
considered appropriate in the discussion of beneficial impacts,
therefore, the information has been retained in its present format.

Comment: "Page IV-7, (c) - The 'most similar project' concept
used to predict initial and total day-use at Cooper Lake (Table IV-
I) takes into account several factors mentioned on Page IV-8. How-
ever, another factor which would have a significant impact on sur-
rounding facilities would be the loss of man-days and related income
due to the redistribution of recreationists as a result of Cooper
Lake construction. The ability of our modern society to travel 50
or more miles to a new reservoir where fishing and water contact
recreation facilities exist makes the opportunity for 'shifting'
recreationists a very real consideration which should be a part of
the day-use analysis."

Response: The procedure for selecting "the most similar
project" includes the consideration of competing recreation resources.
Cooper Lake is to be constructed within Texas Planning Regions 12
and 13. There is (according to the Texas Outdoor Recreation Plan)
a significant need for the types of recreational facilities to be
provided at Cooper Lake. So, even though there will probably be
some shift in use from existing recreation resources, the need for
these recreation opportunities will insure that no reduction in use
occurs. As a result of further review, the general recreation visi-
tor days have been changed to reflect the latest approved estimate.

Comment: "Page IV-10, Table IV-2 - In light of suggested
dollar values assigned to various types of hunting and fishing by
the Water Resources Council's 'Principles and Standards for Plan-
ning Water and Related Land Resources,' the dollar values assigned

Irv% to man-days of hunting and fishing seems low."

Response: Since the proposed project was authorized
prior to 25 October 1973, it is required that use be made of unit
day values within the range established in Senate Document No. 97
(87th Congress, 2nd Session; approved by the President on May
1962). Although these values may seem somewhat conservative, the
highest allowable unit day values, within the range allowed in
Senate Document No. 97, were used for the various types of recre-

) ation. In addition, consistency was maintained in assignment of
recreation values for estimating both benefits and costs to
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recreation resources; thus, comparisons of benefits and losses are
considered valid.

Comment: "Pages IV-il and IV-16 - On pages 11-123 the
statement is made, 'These respondents are not necessarily repre-
sentative of the population since the sampling techniques used were
not entirely random.' The conclusion that the project is widely
supported may be faulty if biased methods were used to select
interviewers."

Response: Dr. Raghu D. Singh, in a telephone conversa-
tion on 7 October 1976, indicated that the community leaders were
sampled through a "snowball" technique which yielded a sample of
nearly 95% of the total leaders. He also said that the area resi-
dents were sampled through an "area sample" method; which involved
mapping the total area, subdividing the area into blocks, and sam-

pling a certain percentage of the occupied residences of each
block. He indicated that both the "snowball" and "area sample"
methods of sampling were acceptable procedures in sociological
research, and that he was fully confident that both samples yielded
respondents who were representative of the population. Accordingly,
the referenced statement on page 11-123 of the draft EIS has been
deleted.

Overwhelming support for the project was demonstrated at the
31 July 1976 public meeting (refer to Section 9.Olc on page IX-
1).

Comment: "Page IV-14 - We agree the reduction in overbank

flooding of oxbow cutoffs should reduce the chance for contamina-
tion from agricultural chemicals in the river. It should be
pointed out, however, that these isolated bodies of water, partic-
ularly near agricultural croplands, are benefitted by the 'flush-
ing' effect of periodic overflow, which reduces the accumulation of
agricultural chemicals in runoff fiim adjacent cleared land."

Response: The requested addition has been made in
paragraph 4.02a(2)(b)l on page IV-12.

Comment: "Page IV-14. (3)a. - The method of controlling

woody growth on levees should be identified. Mechanical controls
are preferred over chemical sprays to minimize fish and wildlife

- resource damages."

Response: The most widely used method of controlling
vegetation on the levees and dam embankments is by mowing at advan-
tageous intervals favoring continuing herbaceous growth but limiting

IX-26



the height of growth so that growth of woody species is effectively
inhibited. Because of the agrarian economics of the area, the

herbaceous cover is highly valued for livestock grazing. Herbicidal
control is normally combined with grazing to eliminate noxious
weeds that adversely affect livestock. The type of herbicide that
will normally be used is 2,4-D; the toxicity, rate of application,

and concentration used is relatively harmless to both domestic and
wild animals. The actual choice of any herbicide or specific

limitation on use by local interests is not controllable by the
Corps of Engineers. State agencies and the Environmental Protec-
tion Agency will enforce available regulatory controls over the use

of herbicides. It may be necessary to inoculate some heavy woody
growth that has developed or may develop in relatively inaccessible
areas or under conditions that are not amenable to ordinary controls.
The operation and maintenance manual for the project will be devel-
oped by the Corps of Engineers; it will include recommendations,
options, and requirements for control of vegetation on the levees

and dam embankments. The manual will be a part of the necessary
local cooperation agreements with involved Texas county commissions.

Comment: "Page IV-15, (2) - Due to the projected loss of

7,920 acres of bottomland hardwoods and 1,800 acres of semiwooded
lands expected as a result of the proposed levee and channel fea-

tures, the Fish and Wildlife Service disagrees with the statement
that, '...the losses in woodland acreage may be compensated for by
an increase in edge."'

Response: Disagreement noted, however, reexamination
of the actual content of the referenced information (section 4.02a
(2)(b)3 b(2) on page IV-14) indicates only specific species of
birds that may be benefitted by the increased edge. This infor-

mation does not imply, nor was it intended to imply, that all
adverse impacts resulting from the loss of forested areas will be
compensated for by an increase in edge habitat.

Comment: "Page IV-15, (3) - The opinion that several wild-
life species, including oppossum, raccoon, fox, squirrel and white-
tailed deer, will be benefitted by induced clearing and increased
agriculture is unjustified. The 8,400 acres of bottomland hardwoods
and semiwooded native pastures affected by induced clearing support
a potential carrying capacity for these species and many other game

, and non-game mammals which far exceeds that of cropland and improved
pasture."

Response: It is the opinion of Corps of Engineers
- biologists that, unless largie tracts of bottomland hardwoods are

cleared; intermittent patches of cleared timber will quite possibly
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improve habitat conditions for the species listed. Under the

conditions stipulated here and in the referenced paragraph now on
page IV-14, an important factor in improving habitat in this area
is the increase edge effect.

Comment: "Page IV-16, (c) - The hunting and fishing bene-
fits derived from oxbow cutoffs seem to be overly high in view of
the statement on Page IV-36, first incomplete paragraph that,
"...the benefits to be derived from these lakes were not sufficientto justify the costs of constructing the access routes." It would

seem that if 11,737 man-days of consumptive recreation valued at
$18,000 and an annual harvest of 12,355 pounds of commercial fish
valued at $1,900 could be obtained without public access, the
inclusion of access would create a significant increase in recre-
ation man-days and commercial fish harvests."

Response: The economic feasibility of providing access
to the oxbows was recalculated. Results confirmed the earlier
determination that provision of access to the oxbows is not justi-
fied.

Comment: "Page IV-19, a. - The use of the word 'only' is

Inappropriate in view of the 80 percent loss of woodlands. A dis-
cussion of the impact of this timber loss on the local timber
industry, and an analysis of the project construction or induced

losses in comparison with the total basin bottomland forest should
be provided."

Response: The word "only" has been changed to "approx-
imately" on page IV-19. See response to US Forest Service comment
on page IX-6.

Comment: "Page IV-19, 3 - It should be mentioned that pri-
vate, residential, and recreational development outside the take
line boundary would also contribute to flora alterations within the
basin."

Response: Should such development result, it is agreed
that floral alterations would be incurred. However, significant
alteration of land ownership or habitation patterns within the
flood plain, as a result of the reservoir construction is not anti-
cipated. Accordingly, only minor floral alterations outside the

take line boundary of the reservoir are expected to occur.

Comment: "Page IV-21, (4) - It is our view that the loss of

bottomland hardwoods and semi-wooded native pastures will have a
significantly greater impact on white-tailed deer than the loss of
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agricultural crops, which provides a seasonal food source to supple-
ment the deer's natural diet."

Response: Concur. Referenced information on page IV-
21 has been revised accordingly.

Comment: "Page IV-21, 4. Endangered and threatened species -

Lack of information concerning the effects of reallocation of flood
storage on downstream releases below Wright Patman Lake causes us
to seriously question the statement, 'None of the endangered fauna
will be adversely affected by the reservoir.' Further reduction in
overall reservoir releases and increased periods of minimum flow
could adversely affect the American alligator in Arkansas. Based
upon discharge data published by the Corps of Engineers since 1959
and available through 1973, minimum reservoir releases of 10 c.f.s.
have been maintained. The average number of recorded minimum flow
days is 70. A maximum number of minimum flow days (a total of 219)
occurred in 1972 and the minimum number (no days occurred in 1968)."

Response: See response to previous comment on page IX-
24.

Comment: "Pages IV-21-25 and Pages IV-31-32 - Pertinent
background information depicting conditions and time periods upon
which potential losses are based would be helpful in evaluating
effects of the project on consumptive and nonconsumptive use. It
is our belief that potential man-day losses described in this
section are unrealistically low in view of the high quality of fish
and wildlife habitats affected. A more liberal monetary value
assigned to the specific types of hunting and fishing should also
be considered to bring these values in line with suggested values
contained in the Water Resources Council's 'Principles and Stand-
ards for Planning Water and Related Land Resources.'"

Response: Comparison of the data presented in table
11-12 on page 11-53 and table IV-4 on page IV-22 indicates that the
Corps estimate of potential man-days per acre of small game hunting
in the bottomland hardwoods region of the basin is over 1.5 times
higher than the estimate furnished by 0- Texas Parks and Wildlife
Department. In addition, the estimate .ctential man-days of big
game hunting that could be suppor' b- ",. bottomland hardwoods of
the basin is virtually the same .te Te_. Parks and Wildlife
Department estimate.

Estimates of waterfowl losses have been revised upward
throughout the EIS; a summary of these revisions and their effect
on the total estimated wildlife and fishery project-induced losses
is contained in table IV-4.
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Estimates of losses in furbearer resources have also been
computed for the recommended plan and various alternatives (refer
to table IV-4). These computations are based on data from the
Texas Parks and Wildlife Department as indicated on page IV-25.

The only data, furnished to date, which includes an estimate
of losses in man-days of sport fishing was provided in the 1966
letter report from your agency. The estimate of losses in man-days
of sport fishing, that would have been induced by channelization in
the authorized plan, exceeded the estimate by 500. However, since
approximately 80 percent of the formerly anticipated channelization
has been eliminated, by selection of the Reservoir and Levees
alternative, estimated losses in man-days of sport fishing have
been reduced proportionately.

Although no estimate of losses in man-days of nonconsumptive
recreation was provided by either your agency or the Texas Parks
and Wildlife Department, it is considered that the Corps estimate

is quite liberal.

Regarding your suggestion that we use more liberal monetary
values, see the response to your comment on page IX-25.

Comment: "Page IV-27, (2) - The duration of erosion and
high sediment loads resulting from channel construction and natural
stream cutting should be discussed. Based upon the obvious effects
of channel widening and erosion resulting from channelization of
North Sulphur River, the possibility of long-term or conditional
erosion and sediment problems should be pointed out in the state-
ment. Due to the construction of a 10-foot-wide channel on the
lower 35 miles of North Sulphur River several years ago, the Soil
Conservation Service in recent years has initiated a Resource
Conservation and Development project program in the drainage area
to control further widening and erosion of the North Sulphur River
which at this time is approximately 300 feet wide. We also believe
the increased cost of water treatment by Wright Patman Lake water
supply users should be more specific. A sentence in this paragraph
reads, 'Consequently, an increase in the cost of drinking water
treatment could be experienced for users from Wright Patman Lake.'
A paragraph on water quality on page IV-2 reads, 'This may decrease
the cost of water treatment for users of water from Wright Patman
Lake.' Each statement is made in reference to sediments, and each
statement is correct in context. The two statements do illustrate
the problem of keeping the many phases of the total statement in
context."

Response: The increase in cost of drinking water
treatment by Wright Patman Lake water supply users would result
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from the increased sediment load to Wright Patman Lake caused by
the channelization of the Sulphur River upstream. The decrease in
cost of drinking water treatment would result from the construction
of Cooper Lake which would remove some of the sediment load pres-
ently entering the Sulphur River from the South Sulphur River.
With the newly selected plan, the net effect of the two actions
would result in a minimal increase in sediment deposited in Wright
Patman Lake with a correspondingly negligible increase in the cost
of drinking water treatment.

A thorough discussion of the net effect of channel erosion
and sedimentation is contained in a response to a similar comment
by EPA on page IX-13.

Comment: "Page IV-35, (b) - The 6,000 acres purchased for
project purposes, would not provide adequate mitigation for fish
and wildlife habitat losses incurred by the project reservoir,
levee and channel features. Furthermore, based upon experience,
the reservoir operation plan would have priority over any manage-
ment plans recommended or initiated by the Texas Parks and Wildlife
Department, thereby restricting the potential for wildlife manage-
ment."

Response: The Corps position on additional mitigation
is presented in Section 5.07b(4) on page V-4.

Comment: "Page IV-36 - The exclusion of public access at
oxbow lakes created by channel alignment may warrant recommendation
changes to include as an alternative to developing oxbow lakes, the
recommendation that natural channels serve as the primary 4vstem
for conveying normal flows. The aligned channel could, therefore,
convey flood releases and runoff exceeding normal stream flow

elevations. This alternative could provide continued access to
boats carrying sport and commercial fishermen, waterfowl hunters,
and nonconsumptive recreationists."

Response: Because of limited excavation of realined
channels in the selected plan, the natural channel will serve as
the primary system for conveying flows. Accordingly, continued
access for boats would be available in the natural channel when
flows permit.

Comment: "There is a lack of meaningful information con-
cerning Wright Patman Lake within the draft statement. We request
that the final statement discuss the enlargement of Wright Patman
Lake for w-zer supply (120,000 acre-feet), and background informa-
tion concerning the National Pollutant Discharge Elimination System
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permit for the International Paper Company discharge below Wright
Patman Lake. Furthermore, the concerns of Federal, State and
private agencies and groups regarding the fish and wildlife impact
of these alterations should be presented in the form of pertinent
correspondence containing comments from all agencies concerned.
Previous comments by the Fish and Wildlife Service point out that

due to the reduction of downstream releases numerous fish kills
have occurred and inadequate releases have resulted in substantial

detriment to navigation for small boats in the Sulphur River Wild-
life Management area, the primary means of access to and through
the State-owned area."

Response: Paragraph 1.06 on pages 1-16 through 1-19 of
this EIS has been expanded to address the effects of the Wright
Patman Lake storage space conversion.

Section 402 of Title IV of the Federal Water Pollution
Control amendments of 1972, Public Law 92-500, established the
National Pollutant Discharge Elimination System (NPDES). In com-
pliance with the requirements of that law, the International Paper
Company (IPCO) applied to the Environmental Protection Agency (EPA)
for a permit (permit no. TX0000167) to discharge its Texarkana
plant effluents into the Suiphur River below Wright Patman Lake.
In response to this application, the EPA conducted a public meeting
on 10 December 1974 in order to obtain information bearing on its

final determination regarding the application. On 28 December
1974, the EPA granted the NPDES permit for IPCO. The paper com-
pany, thereafter, submitted an application to EPA for a permit to
authorize discharges in conjunction with an expansion of the Texar-
kana plant. Public hearings for this application were conducted on
10 December 1975, and a permit granted on 31 December 1975.

The concerns and comments of various agencies and groups

have been included in Section 9. A sincere effort has been made to
adequately respond to all comments.

Comment: "Page V-2 - This paragraph could be restated. Air
and noise factors do not usually deteriorate water quality."

- Response: Appropriate changes have been incorporated
on pages IV-32 and V-2.

Comment: "Plate 11-2 - The map indicates that the reservoir
will not conflict with known oil or gas fields; however, levees 3RS

and 4RS might overlap an unnamed oil field in Franklin and Titus
Counties. Also, the document indicates that most oil in the region

is produced from fault traps (pp. 11-2, 11-15, 11-17). Because
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several faults occur within the project area, we suggest that the
final draft of the EIS discuss more fully the possibility of new
oil and gas discoveries in the area and indicate Corps of Engineers

policies toward such exploration and production from within the
project site."

Response: The apparent overlap stems from the small
scale of the map. A check of the location of levees 3RS and 4RS on
a larger scale map indicates that these levees will not interfere
with the operation of the unnamed oilfield. Levee alinements are
made to minimize unnecessary relocations or disturbances to oil and
gas production facilities. It is possible that new oil and gas
discoveries will be made in the project area in the future. How-
ever, the Corps' policy is to allow exploration and production
within a project area as long as any structures and/or levees are
not endangered. To insure this condition, a permit must be secured
from the Corps and a definite set of restrictions adhered to.

Comment: "We believe that the lignite and clays of the area
are uneconomic and that the project will not significantly alter
the availability of sand and gravel or stone. Pipelines in the

area are noted, and the document states that they will be relo-
cated."

Response: Noted.

Comment: "We agree that faults in the area apparently are
inactive, having shown no recent movement. Still, we believe that
the final version of the document should discuss in more detail
possible effects of the faults on the reservoir."

Response: The faults at the damsite are judged to be
inactive mainly due to the fact that they apparently do not cut nor
displace Pleistocene age sediments. The faulted material (of
Tertiary and Cretaceous ages) is composed predominantly of very
fine grained impervious shale and clays with only occasional lenses
of finely granular materials (sands and silts). The "gouge zones"
associated with individual faults should be at least as tight and
impervious as the sediments themselves. The possibility of signi-
ficant seepage along these faults is negligible.

Likewise, induced slippage due to lubrication of the faults
as the reservoir fills is also improbable due to the impermeable
nature of the surface sediments.

Finally, the subsurface faults at the damsite are the result
of differential compaction and gravity sliding associated with the
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formation of the Gulf Coast Geosyncline. Movements along these

faults may occur in the future, but since the sediments are rela-
tively soft and incompetent, the movements could not generate
damaging earthquakes nor could the sediments transmit significant
shock waves from distant or deep-seated sources.

(10) FEDERAL POWER COMMISSION (I September 1976)

Comment: "The Federal Power Commission has previously con-
sidered the hydroeletric power potential of the Cooper Lake project.
In its letter of September 27, 1968, to the Secretary of the Army,
the Commission concluded that the proposed Cooper project would not

provide opportunity for the economical development of hydroelectric
power."

Response: Noted.

Comment: "The draft statement indicates that relocations
would be required for a number of electric power transmission

lines, electric power distribution lines, and natural gas pipelines.
The relocation of these facilities should be conducted in such a

manner as to minimize any disruption of service."

Response: The relocation of these facilities will be

conducted in such a manner as to minimize any disruption in service.

b. State agencies

(1) LOUISIANA DEPARTMENT OF PUBLIC WORKS (29 June
1976)

Comment: "This department has reviewed the draft environ-
mental statement for the authorized project, Cooper Lake and Chan-
nels, Texas. It appears that the environmental appraisals and
concerns for the project are well documented and presented. We

have no comments to submit concerning the report."

Response: Noted.

(2) ARKANSAS DEPARTMENT OF LOCAL SERVICES (30 August
1976)

(a) ARKANSAS GAME AND FISH COMMISSION

Comcnt: "I would reiterate earlier recommendations of the

U. S. Fish and Wildlife Service as concurred in by the Arkansas
Gan , and Fish Commission for minimum downstream flows from Lake
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Texarkana in view of the importance of the Sulphur River Wildlife
Management Area and integral waterways to the state's resident
wildlife and fisheries resources, to migratory waterfowl and to the
American alligator, an endangered species."

Response: See response to USDI comments on pages IX-24
and IX-31.

(b) ARKANSAS HISTORIC PRESERVATION PROGRAM

Comment: "The professional staff of the Arkansas Historic
Preservation Program has reviewed the available material which per-
tains to the area in question. The staff of the Historic Preserva-
tion Program has reported that the proposed Cooper Lake and Channels
project will not affect any property of architectural or historical
significance."

Response: Noted.

(3) GOVERNOR OF TEXAS (14 December 1976)

Comment: "The findings of the draft document confirm and
complement the technical feasibility determination made by the
Texas Water Rights Commission in the issuance of water rights
permits for this project. The Texas Water Development Board
strongly supports this project and urges that it be developed as
soon as possible to meet the future water needs of this important
region of the State. The Board has stated that the overall btne-

fits from the implementation of this project will far outweight any
possible adverse effects.

"As Governor of the State ot Texas, I am committed to the
effective development of the water resources of the river basins
and watersheds of this State. The Texas comprehensive program for
water resource development is designed to meet anticipated needs,
and Cooper Lake is a desigthated project in the Short Range Plan ot
this program. Cooper Lake is a multi-purpose project that will
provide not only essential water resources for the Sulphur River
and the North Texas Municipal Water Districts and the City ol
Irving, but it will also reduce tile threat of flooding in the

1P Sulphur River Basin.

"This important water resource development project h.s tht-
lill approval o tilt State of Texas. It is my position as Governor
and It Is the position of the State ot Texas that this urgentlv
needed water supply and flood control project should be carried to
completion at tilt- earliest possible date."
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Response: Noted.

c. Environmental groups

(1) ENVIRONMENTAL DEFENSE FUND (29 June 1976)

Comment: "First, the draft EIS discloses that at the very
least 2,560 acres of bottomland hardwoods will be cleared and
destroyed as a result of the project. We anticipate that, in fact,
as a result of construction, maintenance and operation of the
project and secondary hydrologic impacts, thousands of other acres
of bottomland hardwoods will be adversely affected. This destruc-
tion of bottomland hardwood is contrary not only to substantive
policies of NEPA but to Corps wetland policies as enunciated in 33

U.S.C. §209.145(e) (3), issued pursuant to 33 U.S.C. §1344.

"This is only one of numerous Corps of Engineers civil works

projects in the southeast, the delta states and southwest of the
United States which are systematically destroying, directly or

through secondary impacts, hundreds of thousands of acres of
bottomland hardwoods. Not one of these impact statements addresses

the cumulative effect of all of these Corps of Engineers projects
on bottomland hardwoods. Until the Corps of Engineers prepares a
program impact statement evaluating the impact of its various pro-
grams on wetlands throughout the United States, each individual
impact statement must address and evaluate the cumulative effects
on bottomland hardwoods and other forms of wetlands of the indi-
vidual project in question and other projects elsewhere. This kind
of cumulative impact analysis is required by 33 U.S.C. §209.145(e)
(3)(iii). It is also required by NEPA. The bottomland hardwood
and wet land renewable resource base of the southern part of the
country is gradually being destroyed by a variety of human activ-
ities most of which are under the direct or permit control of the
Corps of Engineers."

Rejons-: Examination o table IV-5 on page IV-23 of

the. drat ElS, in fact, disclosed that approximately 9,280 acres of
b,,Ltomland hardwoods would be cleared. With the selected plan, as
addressed in the statement, this total increases to 9,520 acres.

Flh. preparatton ot "regional" environmental impact state-

ments--whatever the theoretical benefiti thereof--would, in today's
plamning milieu, involve insurmountable practical difficulties.
The preparation of statements on individual actions is a workable
Approach, which will vield adequate results provided that all
signilicant interactions between individual proposals are identified
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and the corresponding impacts, whether direct or indirect, are
described. In our view, this has been accomplished in this state-
ment.

it is recognized that the law favors comprehensive environ-

mental impact statements in certain cases. However, the geographical
area for such a study is left to the agency's judgement, based on
such factors as feasibility. It is felt that as long as cumulative
effects are adequately addressed in individual EIS's that compliance
with the law has been accomplished. The southwest, delta states,

and southwest areas that are suggested as appropriate for a regional
EIS are, in the view of this office, cumulatively beyond the stage
of the art for EIS preparation. Such a study would probably not
yield any timely or usable information.

Comment: "Second, the draft EIS indicates that at least 78
miles of natural river will be realigned and channelized. Chan-
nelization of rivers inevitably results in the destruction of water
based habitat and also the degradation of water quality. This has
been demonstrated in any number of studies. Inevitably, channel-
ization increases turbidity, erosion and downstream siltation.
Furthermore, secondary impacts from changing uses of the water
resources in question inevitably result in the degradation and
pollution of affected water resources and water quality. These
water quality impacts should be assessed and evaluated in view of
the standards developed in the 1972 Federal Water Pollution Control
Act Amendments. Specifically, Section 313 of that Act, 33 U.S.C.
1323 provides that federal installations must 'comply with federal,

state, interstate and local requirements respecting control and
abatement of poilution to the same extent that any person is
subject to such requirements.' Federal, state and local pollution
control requirements are set forth in state water quality standards
developed under 33 U.S.C. §1313(c), EPA interim Drinking Water
Standards developed under the Safc Drinking Water Act, basin plans
developed under 33 U.S.C. 1313(e) and areawide waste treatment
management plans being prepared under 33 U.S.C. §1288. Thus, the
EIS should evaluate the water resource and water quality impacts of
the project in light oi these standards, policies and plans."

Resio nse: It is acknowledged that channelization of
the Sulphur River will re ult in the destruction of water based
habitat ;ind als, th' dc,,ridation ot water quality by temporarily
increasing t urbiditv, erosion and downstream siltation; however, as
noted In Section I, an alternative plan which eliminates nearly 80
percent ol the remaining channel realinement has been se lected.
lmpatts on water quality were addressed in sections 4 and 5 of the
draft lIS as well as elaborated upon further in responses to the
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United States Department of the Interior and US Environmental
Protection Agency in the comments section of this final EIS. In
addition to the preceding impacts, data obtained in the 303(e)
Water Quality Management Plan for the Sulphur Basin indicates that
high sulfate values in the North Sulphur River are a direct result
of the stream channelization that has already occurred there.
These sulfate values exceed the State of Texas' criteria of 100
mg/l. Sulfate data in the Sulphur River between Cooper and Wright
Patman Lakes are well within state criteria.

It can therefore be suggested that as a result of channel-
izing the Sulphur River between Cooper and Wright Patman Lakes,
state water quality criteria for sulfates may be violated. It is
not inevitable, however, that secondary impacts from changing uses
of the water resources in question inevitably will result in the
degradation and pollution of affected water resources and water
quality. In fact, the 1972 Federal Water Pollution Control Act
Amendment (Public Law 92-500) referenced in the above comment
provides the necessary tools to improve the water quality of the

project area in spite of an increase in the changing uses of the
water in question as a result of implementation of the project.
Section 313 of PL 92-500 does require Federal installations to
comply with Federal, state, interstate, and local pollution require-
ments. However, precautions will be taken in order to minimize the
amounts of water, air, and solid waste pollutants generated during
construction of the project. Expected water quality during and
after construction was discussed, with the exception of the sul-
phate problem, in section 2 of the draft EIS. The major water

quality parameter to be affected by the project is an increase in
suspended solids entering Wright Patman Lake. This has been esti-
mated to be on the order of magnitude of less than a 2 percent
increase. Maximum allowable concentrations for suspended solids in
the Sulphur River have not been established by either the Texas
Water Quality Board, the EPA, or local interests. Once the project
is completed and functional, it will be the responsiblity of local,
state, and Federal pollution agencies to enforce water quality
regulations promulgated under PL 92-500.

The water quality and water quality impacts ot the project
were discussed in light of both state water quality standards and
EPA Interim Drinking Water Standards in Sections 2 and 4 of the
draft EIS with the exception of the possible violation of state
water quality criteria for sulfates resulting from the limited
channelization between Cooper and Wright Patman Lakes. The con-
stru,'tion of Cooper Lake has been included as an integral part of
the 303(e) Water Quality Management Plan for the Sulphur River
Basin. It is noted in this basin plan that the programmed low-flow
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augmentation release from Cooper Reservoir of 5.0 c.f.s. will help
maintain a minimum water flow downstream in the Sulphur River where
now there is sometimes zero flow. This zero flow and accompanying
low dissolved oxygen concentration prompted the Texas Water Quality
Board to classify this segment of the Sulphur River as a water
quality limited stream subject to waste load allocations of its
point source discharges. The 5.0 c.f.s. flow from Cooper should
help to alleviate this problem. The ARK-LA-TEX Council of Govern-
ments presently has a 208 area-wide waste treatment management plan
for the area in and around Texarkana, Arkansas. However, the
Sulphur River Basin in the area of Cooper Lake is not a part of
this 208 plan.

Comment: "Third, the project is designed to provide 30 year
flood protection to certain areas. This objective of the project
does not appear to be compatible with the purposes of the 1973
Flood Disaster Protection Act and regulations issued thereunder. A
full discussion of the impact of this project on the participation
of any communities in the relevant area in the Federal Flood Insur-
ance Program and implementation of reasonable local land use ordi-
nances designed to implement the policies of the Flood Disaster
Protection Act should be fully discussed and evaluated."

Response: It is the policy of the Corps of Engineers
to consider in the planning process all practicable and relevant
alternatives applicable to sound flood plain management. Positive
actions are of two kinds: namely measures to modify floods, and
measures to modify damage susceptibility.

Measures to modify floods generally include dams and reser-
voirs, levees and channels, and other structural means which function
physically to reduce the frequency of damaging floods. Measures to
modify damage susceptibility include flood forecasting and warning
systems, temporary or permanent evacuation and relocation, flood
fighting and financial relief, land use regulations including
floodway delineation, flood plain zoning, flood insurance programs
and other similar nonstructural measures, exclusive of control of
flood waters. These latter measures seek to reduce future sus-
ceptibility to flood hazards and damages consistent with the
exposure involved, and, accordingly, are appropriate solutions to
flood damage prevention when it can be shown that land use controls

are essential to a sound solution of the flood hazard problem and
proper future operation of the project.

The Corps policy in design of flood control projects is to
provide an optimum degree of protection consistent with safety of

life and property, acceptable residual hazards and costs. The
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Corps seeks an economically/environmentally efficient degree of

protection and land use in agricultural areas, and acceptable
reduction of risks and preservation of environmental values in
protecting other rural and urban areas.

Regulation of flood plain use and development by the respon-
sible local public entity may, where practicable, be specified as a
required condition of local cooperation to achieve overall plan
objectives most efficiently and to protect any specified Federal
investment feature from adverse effects of encroachment in the
flood plain area.

The Corps cannot ordinarily require flood plain regulation
of non-Federal entities. However, the Corps may require such
regulation in a particular problem area. Such requirements are
defined to be consistent with the flood protection provided and the
remaining flood hazard.

A National Flood Insurance Program is available to protect
individuals in concerned communities from disaster in the event of

a flood. Insurance by definition is economically inefficient
because it reimburses for a loss, but does not normally prevent the
loss. The current flood insurance laws make it reasonable to
assume that all communities having "special flood hazard areas"
will ultimately come under the National Flood Insurance Program.

The Flood Disaster Protection Act of 1973 increases limits
of coverage authorized under the flood insurance program; provides
for accelerated identification of flood risk zones; requires states
or local communities, as a condition of future Federal financial
assistance, to participate in the flood insurance program; requires
the purchase of flood insurance by property owners who are being
Federally assisted in the acquisition/improvement of land in flood
hazard areas; and extends the flood insurance program to cover
losses from the erosion and undermining of shorelines by waves or
currents.

The provision of 30-year flood protection by structural
means in a predominantly agricultural area is not inconsistent with
either the Flood Insurance program or the Flood Disaster Protection
Act. Nonstructural means for modifying damage susceptibility have
their most practical applications in urban or rural areas which
post- particular flood hazard problems. The character of the
Sulphur River basin below the proposed reservoir is agricultural
and presents no such particular flood hazards to habitable resl-
dences as would warrant the implementation of a nonstructural
a It .rnat Lve.
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(2) OZARK SOCIETY, BAYOU CHAPTER (29 July 1976)

Comment: "The DEIS does not give any evidence of the need
for more areas of recreation in northeast Texas. Since the Wright

Patman Lake is so close we would have to question the actual (not
potential) use that any additional reservoir in the area would
receive."

Response: The bulk of the demand for Cooper Reservoir
recreation will come from the Dallas-Fort Worth areas. Wright
Patman Lake is considerably farther from the Dallas-Fort Worth

metro area than Cooper Reservoir and, therefore, is not a viable
competitor for weekend outdoor recreation demand. Data from the
Texas Parks and Wildlife Department (tables 11-16 through 11-21)
indicate that recreation requirements for the Cooper Lake area
exist through the year 1990.

Comment: "Furthermore, the unloading of large amounts of
sediment in Wright Patman Lake would surely decrease its desira-
bility as a recreation facility, as well as its use in water supply."

Response: Recreation conditions at Wright Patman Lake
are not expected to be affected by the relatively small amount of
sediment induced by the channel excavation proposed in the selected
plan.

Comment: "As stated in the DEIS, public access to the river
prevents its use in recreation now. This problem could be easily
and cheaply solved by purchasing a few tracts accessible to the
public and designating them for recreational uses."

Response: Noted; however, in order to serve the best
interests of the entire local population, a plan has been selected
which is wholly responsive to other indicated needs of the area

including recreation.

Comment: "Another worthwhile objective of the project
listed in the DEIS is flood control. However, we cannot justify
flooding 19000 acres in order to protect 12900 acres."

Response: The water supply pool in the reservoir will

* inundate a surface area of approximately 19,305 acres below eleva-

tion 440.0 m.s.l. The water supply pool is not dedicated to the
purpose of flood control. The reservoir contains a specific flood
control pool between elevations 440.0 and 446.2. This pool will
inundate approximately 22,740 surface acres at elevation 446.2. It
will contain a total storage of 131,400 acre-feet exclusively for
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flood control. In actuality, about 3,435 acres (22,740 minus
19,305) will be intermittently flooded to afford a 30-year level of

flood protection to approximately 12,900 acres of lands below the
reservoir.

Comment: "Furthermore, periodic flooding is important in
furnishing nutrients to the soil. Flooding is just one of nature's
tools that is essential for the continued productivity of the soil.
Farmers of this area, with the proper guidance, could use the

enrichment of the soil by flooding to their advantage."

Response: While it is recognized that periodic flooding

provides nourishment to inundated soils, it is equally important to
recognize that the flood losses sustained by the farmer under such

conditions far outweigh the additional natural productivity of the
soil during nonflood periods. Furthermore the irregularity of
flooding within the study area would seriously weaken the effec-
tiveness of an agricultural plan designed to advantageously utilize

such natural enrichment of the soil.

Comment: "The DEIS also states that the channelization of
the Sulphur River will have a disastrous impact on the stream
ecosystem. The increased agricultural activity will result in

increased levels of insecticides, herbicides, and fertilizers in
the aquatic ecosystem. Increased erosion resulting from clearing
the land will also occur. The combined effect of more siltation,
insecticides, herbicides, etc. will surely result in more dele-
terious effects on Lake Wright Patman. Adopting this proposal
would be grossly unfair to those people dependent on Lake Wright
Patman for their water supply."

Response: The channelization of the Sulphur River will
have a severe impact on the stream ecosystem as is pointed out in
Section 4 of the EIS; however, the extent of channelization has
been greatly reduced by the selection of the alternative plan
described in Section 1. The increased agricultural activity could
result in increased levels of insecticides, herbicides, and ferti-

lizers in the aquatic ecosystem if the increased agricultural
activity was of the crop production type. However, as is pointed
out on pages 11-86 of the EIS, agricultural emphasis in the study
area is in the production of livestock and livestock products as
evidenced by the large amount of acreage devoted to pasture.
Increased agricultural activity resulting from the Cooper Reservoir
project is expected to be predominately of the pasture type.
Consequently, Increases in insecticides, herbicides, and ferti-

lizers are expected to be minor. The effect of increased siltation
of Wright Patman Lake has been discussed in response to a similar
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comment by the United States Environmental Protection Agency on
page IX-12.

Comment: "The only possible advantage to this project would
be the establishment of a permanent water supply. We suggest that
the need of such a water supply be quantified, and then alternative
methods taken to meet this need."

Response: The project is fully justified as a multi-
purpose development to satisfy the purposes of not only municipal
and industrial water supply, but also flood control and recreation.
Unquestionably, the regional need and desire for water supply is
demonstrated by the fact that all of the 273,000 acre-feet of water
supply storage space included in the lake has been contracted for
purchase by local water supply entities. Further, surface impound-
ment storage is the only practical local supply source due to both
the poor groundwater sources and seasonal deficiencies in natural
streamflows in the Sulphur River Basin. Alternatives that were

considered to meet the water resource needs are presented in Sec-
tion 6.

Comment: "In summary, The Conservation Committee of the
Bayou Chapter (Ozark Society) is opposed to the Cooper Lake and

Channels, Texas, project."

Response: Noted.

Comment: "The need for the reservoir and channelization of
the Sulphur River has not been quantified, and as we have pointed
out, the disadvantages of this proposal far outweigh any advantages
it may have."

Response: Basic information on project formulation is
provided in House Document No. 488, 82nd Congress, 2nd Sessiondated 3 August 1954 which is a matter of public record.

Comment: "Furthermore, although this proposal may solve
some of the problems of the residents of this area, it will create

a multitude of problems for the residents dependent on Lake Wright
Patman for their water supply."

Response: As indicated in response to a similar comment
by EPA on page IX-12, the impacts of the currently proposed plan on
water supply at Wright Patman Lake will be negligible.

Comment: "Therefore, we request that a suitable alternative
be considered that would not result in a structural modification of
the Sulphur River."
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Response: A full range of suitable nonstructural as
well as structural alternatives for flood control along the Sulphur
River have been considered and evaluated in the environmental

statement and plan selection process.

(3) TEXAS COMMITTEE ON NATURAL RESOURCES (31 July
1976)

Comments by this committee noted the following
"Omission from Statement."

Comment: [Omission] "System-wide impacts (except that the

statement does touch lightly upon the siltation which the channel
would cause in Lake Wright Patman)."

Response: A discussion of system-wide impacts neces-

sarily depends upon the definitive identification of the particular
system to be analyzed. The EIS generally assesses direct and
indirect impacts from the proposed action that are generated within

the Sulphur River Basin above Wright Patman Lake. The impacts of
the project on Wright Patman Lake have been identified to the
extent that the proposed action directly or indirectly affects that

lake; i.e. the introduction of suspended solids, turbidity, higher
treatment costs, etc. However, the impacts associated with the
possible conversion of flood control storage space at Wright Patman

Lake permitted by the Cooper authorization have not been fully

assessed since the conversion in Wright Patman Lake is not a nec-
essary consequence of the Cooper project. Accordingly, the identi-

fication and analysis of the impacts associated with the conversion
of Wright Patman Lake will be fully disclosed in a separate environ-
mental statement addressing that action. Refer to paragraph 1.06
on page 1-14 for additional information.

Comment: [Omission] "Harmful effects on the estuary at the
Gulf of Mexico."

Response: Estuaries are among the most biologically

productive areas known to man. Structures that eliminate or reduce
freshwater input into an estuary can be extremely detrimental at
times.

The Sulphur River flows into the Red River which, in turn,
empties into the Atchafalaya River drainage system. The mean

annual flow of the Sulphur River into the Red River prior to the

construction of Wright Patman Dam was approximately 3,300 cubic
feet per second (c.f.s.). Construction of Wright Patman Dam

A reduced the mean annual flow to approximately 2,900 c.f.s. The

maximum impact attributable to Cooper Lake would be the complete
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elimination of flow from the South Sulphur River above the damsite -

an average annual flow of 340 c.f.s.

The combined effects of these two dams would be an estimated
reduction in the average annual flow of the Sulphur River by 740
c.f.s. When compared to the average annual flow (150,300 c.f.s.)
of the Atchafalaya River at Simmesport, Louisiana, it may be noted
the reduction in flow caused by the two dams is less than 0.5 per-
cent of the total flow at that point. There is no estuarine area
that is particularly dependent upon the freshwater flow affected by
the selected plan.

Comment: [Omission] "Net energy loss, including from
construction and maintenance of the dam and channel."

Response: It would be a task far beyond reasonable
expectation to account for quantum energy losses associated with
the performance of various tasks outside of controlled laboratory
conditions. In a more realistic context, it may be presumed that
the commercial availability of energy resources for construction
and/or maintenance activities, be they human or natural, indicates
a voluntary or economically motivated desire that such resources
be committed upon just compensation. Energy losses associated with
labor and material are reflected by the costs to procure such
supplies, and these costs are in turn directly reflected in cost
estimates for various project activities. In the theoretical
sense, of course, this form of incipient energy will be irretriev-
ably and irreversibly lost in its conversion to substantive byprod-
ucts.

Comment: [Omission] "Effect of the channel in lowering the
water table."

Response: Recharge of ground water occurs during wet
periods when both rain over the whole area and water from higher
flood levels of the stream enter the soil. Deepening the channel
has no appreciable effect in increasing the rate of soil water
drainage toward the stream. As flood levels are lowered as a
result of channelization, the recharge of the soil in the immediate
area can be expected to decrease somewhat. However, recharge
resulting from rainfall will still enter the soil at the same rate.
Additionally, there will still remain sump storage areas adjacent
to the landside of the levee system that will help maintain recharge
of the water table. Inspection of the channelized portions of
North Sulphur River indicates that vegetation and trees continue to
grow right up to the banks of the stream indicating that soil
moisture has not been depleted by the channels.
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Comment: [Omission] "Deprivation ,)l the floodplain soil
from periodic enrichment which occurs so long as floods continue
bringing nutrients."

Response: Flooding plays a complex role in the nutrient
cycle of a bottomland forest--adding to and taking away. Undoubt-
edly nutrients are carried in the sediment-laden waters. Much of
this sediment passes through the flood plain, but some is deposited
as well. Therefore, we agree that flooding is a source of nutrient
input to a flood plain forest. One aspect frequently overlooked,
however, is that flooding removes much of the litter crop returned
to the soil surface each year. This is transported out of the site
and is concentrated in interception areas (i.e., logs and brush) or
is accumulated in slow water areas, such as pools and lakes. Prob-
ably this loss is less than flooding inputs, but valid data are not

available to evaluate the magnitude.

Another important aspect of flooding is the recharge of soil
moisture reserves. Broadfoot (1967) and Broadfoot and Williston

(1973) document benefits and damages wrought by flooding of bottom-
land forests. They note that flood-resistant hardwoods are damaged
where silt and sand are deposited to depths of three or more inches,

where soil conditions are adverse, and in small depressions where
water does not leave promptly. In these areas, mortality can occur
within four years. Seedling mortality of resistint species is
similarly affected in such areas. Prolonged flooding may result in

toxic levels of certain soil nutrients, although such conditions
are not common in frequently flooded natural stream systems. As

indicated in a comment by the US Forest Service on page IX-6, "the
flora and fauna of the bottomlands have evolved and adapted to
present conditions of periodic flooding over eons of time." While
it may be true that periodic flood overflows enrich the soils,
nevertheless, the benefits of such enrichment can not be derived
when sustained agricultural production and output is foreclosed or

impaired by that inundation.

Comment: [Omission] "Losses of water through evaporation
from the reservoir and the open, unshaded channel."

Response: Rainfall on the lake surface will help
offset lake evaporation. Net evaporation losses were developed for

the period 1924 through 1963 in an effort to consider its effect on
the water supply yield of the lake. The average annual net reser-
voir loss during this 40-year period was 1.88 ft. Maximum and
minimum values varied from 4.01 ft. in 1956 to 0.23 ft. in 1957,
respectively. Channelization, although limited in the selected

plan, will contine a greater percentage of flows to the channel
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thereby reducing the water suriace area available for evaporation.
The net effect of channel improvement has not been quantified, but
its effect on evaporation within the basin is considered to be
negligible.

Comment: [Omission] "Costs of the projected growth to be

caused by damming and channelization, including increased costs of
water treatment, sewage and solid waste disposal, air and water
pollution control, law enforcement, crime, urban blight, education,
public welfare, hospitalization, etc."

Response: There would be some induced urbanization and
recreation visitation as a result of the proposed plan, and thus,
attendant growths in urban problems, public services, and public
facilities. However, this effect would be moderate due to the size
and location of that growth, and the accompanying increase in
public revenues.

Reservoirs located in rural areas, such as Cooper, histor-

ically have not spawned intensive types of urban development,
contrary to the expectations of many rural residents and supporters
of reservoir development. The rate of conversion of rural land
from production uses to consumption uses is largely dependent on

the state of the general economy and is a trend that began some 30
years ago in Texas. Increased costs of public services resulting
from consumption land use ownership largely will be offset by the
increased tax revenues.

Public and private-lease recreation facilities located on

and near the waLer are required to adhere to Federal standards
concerning air, water, and other types of pollution.

Comment: [Omission] "The alternative of a plan which
utilizes more than one of the non-structural floodplain management
elements of zoning, acquisition flood warning, agricultural educa-
tion, etc. in the various stretches of the river at various access
points."

Response: This comment suggests the display of a
zombination of alternatives presented in the environmental state-
-ent. The alternatives presented fall within the broad category of
nonstructural alternatives, and the evaluation of nonstructural
measures to satisfy project objectives is applicable in principle
to any alternative plans within that category. An alternative of a
plan which utilizes more than one element of nonstructural measures

merely represents a combination of the plans included in the EIS,
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and the advantages or disadvantages of such a plan can be extra-

polated from the data included for the plans presented.

Comment: [Omission] "The alternatives which would manage
floods of 100 year frequency rather than merely 30 year frequency."

Response: A discussion of flood frequency selection
has been added on page VI-37.

Comment: [Omission] "The alternative of a strictly water
supply reservoir and no channelization or other flood control
structures."

Response: The Corps has not failed to consider a
strictly water supply reservoir. It should be recognized, however,
that an immediate distinction between mere consideration of such an
alternative and the premise that such an alternative constitutes a
viable Federal alternative solution to the purposes for which the

project was authorized. Each of the alternatives presented in the
EIS ostensibly comports with a recognizable Federal purpose in
water resources development.

National water resources policy, as defined by Congress, has
been developed over a number of years and is still being clarified
and extended by legislation. The policy recognizes a significant
Federal interest in the long-range management of water supplies,
but generally assigns the financial burden of that supply to the

user.

Municipal and industrial water supply is considered the pri-
mary responsibility of the municipal or other non-Federal entities.
However, water supply storage space may be recommended for inclu-
sion in any Corps reservoir pursuant to the Water Supply Act of
1958 (Public Law 500, 85th Congress, Title III), as amended. The
pertinent provision of that enactment is as follows:

"(a) It is declared to be the policy of the Congress
to recognize the primary responsibility of the States
and local interests in developing water supplies for
domestic, municipal, industrial, and other purposes
and that the Federal Government should participate
and cooperate with States and local interests in
developing such water supplies in connection with
the construction, maintenance, and operation of
Federal navigation, flood control, irrigation or
multiple purpose projects."
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The inclusion of water supply storage in the project is
supplemental to the development of a flood control program for the
basin and in concert with multipurpose water resources policy.

Notwithstanding the fact that a distinct and separate alter-
native contemplating the development of a water supply only reser-
voir has not been included in the EIS, the issue remains as to
whether or not the impacts of such an alternative can be ascertained
from the data that is included in the statement. In this regard,

several factors should be elucidated. First, the EIS does include
an alternative for a "reservoir only." This alternative, compre-
hends essentially a reservoir that includes a permanent water
supply pool (273,000 acre-feet), a flood control pool (131,400

acre-feet), and a sedimentation pool (37,000 acre-feet). The data
presented in the environmental statement clearly distinguishes the
effects of the permanent inundation of 19,300 surface acres below
elevation 440.0 feet m.s.l. (the area below the normal water supply
pool) and the impacts associated with the periodic inundation of
the lands between elevations 440.0 and 446.2 (the flood control

pool). The 37,000 acre-foot sedimentation pool may be assumed to
be required irrespective of whether the reservoir is to accommodate
a water supply only purpose or multiple purposes. From the data
thus presented, the impacts expected from the development of a
water supply only reservoir which includes 273,000 acre-feet of
storage below elevation 440.0 feet m.s.l. can be extrapolated.

Comment: [Omission] "The nature and effect of land owner-
ship and habitation patterns."

Response: Any significant alteration of land ownership
or habitation patterns due to the proposed plan would occur near
lands currently devoted to urbanization. There would be no effect
on such patterns within the existing flood plain. Thus, the proj-
ect would have minor adverse impacts on desirable community growth
patterns within the study area.

Comments by the Texas Committee on Natural Resources
noted the following "Inadequacies of Statement."

Comment: [Inadequacy] "The discussion of erosion and silta-
tion fails to cite specific locations, causes and values, and fails
to contrast structural and non-structural effects."

Response: The environmental statement indicates that
channel improvements have been accomplished by local interests and
by the Federal Government in various reaches of streams in the Sul-
phur River watershed. This channel work has resulted in steeper
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channel gradients, higher flow velocities and streambed erosion
which enlarges the cross-sectional area of those streams. These
conditions prevail for many years until an equilibrium is estab-
lished. The material washed away in the channel enlargement proc-
ess is transported downstream until stream velocities subside to
the point where the stream is no longer capable of conveying a
large sediment load. In areas where channel improvement was not
accomplished, the stream is incapable of transporting suspended
sediments and deposition occurs. This effect is most noticeable in
the vicinity of the Highway 37 crossing of the Sulphur River, due
to the fact that channel improvement was not completed below that
crossing. Several of the structural alternative plans include
provisions to rectify this condition by additional channel improve-
ments. This condition will probably persist with the selected
plan; however, since with this plan, effective channelization does
not begin for a distance of approximately 10 miles downstream from
the Highway 37 crossing.

Comment: [Inadequacy] "The statement fails tG explain how
the loss of 19900 acres of wildlife habitat in the reservoir site
would be mitigated by acquiring 1200 acres of periodically inun-
dated lake shore."

Response: The Corps' position on mitigation is dis-
cussed in Section 4.02c(3)(b) on page IV-35 and Section 5.07b(4) on
page V-4.

Comment: [Inadequacy] "The statement fails to state what
mitigation acquisition is required to offset losses of habitat to
be caused by proposed channelization, and to describe these losses."

Response: See response to previous comment on page IX-
50. Pages IV-26 through IV-33 are dedicated to describing the

* losses induced by the levees and the rather limited channelization
that are now proposed in the selected plan (Section 1).

Comment: [Inadequacy] "The statement fails to evaluate the
'rv% construction costs necessary to offset the sedimentation which the

channel would cause in Lake Wright Patman, and to assess the envi-
ronmental costs of such sedimentation."

Response: No direct construction costs associated with
sedimentation removal in Wright Patman Lake have been computed due
to the fact that it is not intended to remove these deposits from

*the lake. The transported sediments are expected to be deposited
in the headwater regions of the lake within the flood control
storage pool. The ultimate encroachment on the flood control
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storage capacity caused by the sedimentation is considered to be

insignificant (less than 1.0 percent of storage capacity) due to
the large amount of storage capacity (2,509,000 acre-feet) that
presently exists in Wright Patman Lake, and accordingly, there will

be an insignificant change in operational lake levels after such
deposition occurs. Since these deposits would not significantly
affect the regulation of lake levels or operation of structural
features of the lake, future removal is not contemplated.

As indicated in response to a similar comment by EPA on page
IX-12, the environmental effects of the increased sedimentation are
negligible.

Comment: [Inadequacy] "The statement fails to describe and
explain the erosion and siltation damages caused by channels and
levees already constructed in the Sulphur River and tributaries and
to consider the devastating effects of these structural features."

Response: Channel improvements implemented in connec-
tion with the Cooper project or those initiated by local interests
have resulted in a reduction of overall channel lengths and steeper
channel gradients. Steeper gradients result in quicker runoff,
higher stream velocities, and channel erosion. These effects
increase the need for adequately protecting bridge abutments at
channel crossings, and also impose an increased burden on the
ability of unimproved channel reaches to convey discharges and

sediments. Flow velocity reductions at unimproved channel locations
result in sediment deposition, trash and debris accumulation, and
overbank flooding. The effects described above, however, are not
wholly assignable to the improvements that have been accomplished
to date. These are more properly attributed to the unimproved

status of remaining stream reaches. Completion of the project as
described in the draft EIS would have ameliorated these harmful
effects; however, an alternative plan (see Section 1) has been
selected which eliminates 80 percent of the remaining channels in
an effort to preserve the existing natural aquatic environment.

Comment: [Inadequacy] "The statement placing the responsi-
bility of levees on local interests fails to consider in this

connection the fact, stated on a different page, that the local
interests have not maintained adequately the existing levees."

1 esonse: The responsibility for levee maintenance is
a legislated requirement accepted in principle by local interests
when they request that a study be made by an agency of the Federal
Government of the possibility of including the levee in a Federally
funded flood control project. In the absence of a complete
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functioning flood control project, typified by this project which
has been long deferred, little incentive exists, in a practical
sense, for local interests to provide other than minimal mainte-
nance or emergency repairs. Local interests are not bound to
provide full interim maintenance for features of a nonfunctional

flood control project that is dependent on completeness of all
elements for effective function. The Corps of Engineers lacks
legislative authority to perform other than emergency maintenance
(repairs) on an incomplete project; emergency repairs have been
made as needed at critical locations. Upon completion of the
project a maintenance and operation manual will be developed by the
Corps of Engineers; it will include recommendations, options, and
requirements for levee protection, maintenance, and repair. The
manual will be a part of the necessary local cooperation agreement
with the involved Texas county commissions.

Comment: [Inadequacy] "The statement fails to quantify the
wildlife losses from inundation and channelization."

Response: Quantified project induced wildlife and
fishery losses are displayed in table IV-4 on page IV-22. Those
estimates do include losses from inundation, in the case of those
alternatives with a reservoir, and from channelization, in the case
of those alternatives with a channel.

Comment: [Inadequacy] "In discussing recreational attrac-
tions, the statement fails to confront the question of how many
potential users would be attracted away from nearby lakes already
constructed or being planned, and what effect this competition
would have upon the benefit/cost ratios of those lakes."

Response: See response to USDI comment on page IX-25.

Comment: [Inadequacy] "The statement refers to an Ark-Tex
COG study which should be completed in the near future, including
land use information for the Cooper Lake area, but reflects no
effort to obtain or to report preliminary drafts of that study."

Response: In a telephone conversation on 9 September

1976, Mr. Todd Brown, Director of Regional Planning for the Ark-Tex
Council of Governments, indicated that although the referenced
water quality management study, paragraph 3.01 c(l) on page III-1,
has been completed, it does not contain specific land use informa-
tion for the Cooper Lake area. Mr. Brown said that such informa-

4 tion will be addiessed in a resource management plan which will
probably be releastd in late 1976 or early 1977.
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Comment: [Inadequacy] "The statement refers to an Ark-Tex

COC comprehensive open space plan proposing that the Cooper Lake
and Channels area be left either a natural or undeveloped state.
Yet the statement in no way elaborates nor gives reasons why the
Ark-Tex plan is right or wrong."

Response: In the telephone conversation referenced in
preceding comment, Mr. Brown indicated that their proposal (that
the Cooper Lake and Channels project area be left in either a
natural or undeveloped state) is accurate only in the sense that
they recommend that the area be reserved for public usage. He
further indicated that Cooper Lake and its proposed recreation
facilities are certainly in harmony with the Ark-Tex Plan for

development of the recreational resources of the Sulphur River
Basin. To that extent, no conflict between the Corps proposal and
the Ark-Tex Plan is perceived.

Comments by the Texas Committee on Natural Resources

noted the folLowing "Inaccuracies of Statement."

Comment: [Inaccuracy] "The statement refers to benefits of
ox-bow lakes which would be cut off, but fails to show that such
ox-bows would silt up and eutrophy in a short time."

Response: Eutrophication is a natural aging process in
all lentic communities. There is never any question therefore as
to whether a lake, pond, or oxbow will eutrophy. The only question
concerns the speed at which eutrophication will proceed. Unfortu-
nately, data are not available on which to base reliable predictions
of eutrophication rates in oxbows within the Sulphur River drainage
basin.

Comment: [Inaccuracy] "The project claims recreation
benefits from oxbows but this is impossible because the statement
rejects providing public access."

Response: AlI benefits claimed are an estimate of
recreation potential based on present accessibility. In other
words, the oxbows will yield that level of recreation benefit with
the limited access presently available.

Comment: Ilnaccuracy] "The statemenc says the reservoir
would protect 3200 acres of bottomland hardwood forest downstream
but fails to state that the projected cessation of flooding would
actually deprive the forest of nutrients and water and would thereby

* eventually kill it, rather than protect it."
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Response: More accurately, the statement says that the
reservoir will provide flood protection to 3,200 acres of bottom-

land hardwoods below the dam (see page IV-19). The statement also
clearly indicates that some 80 percent of that total would be lost
to induced clearing. Accordingly, this is not measured as a

benefit to wildlife populations.

Cc*ment: [Inaccuracy] "The statement distorts the annual
benefits of structural flood control alternatives and showing zero
or minimal annual benefits to non-structural, which also reduce
flood damages, although in a different way, and which, in other
Army Corps projects, have been found to be more cost effective."

Response: An analysis of various flood plain manage-
ment plans has been completed and is shown in Section 6.02 (Non-
structural alternatives to the Proposed Action) of this document.
Information on additional analyses is available in another planning
document, "Alternative Plan Studies," which is on file at the New
Orleans District office.

Comment: [Inaccuracy] "The statement distorts the purposes
of the National Flood Insurance Program and its applicability."

Response: The program established by Congress in the
National Flood Insurance Act of 1968 and expanded in the Flood
Disaster Protection Act of 1973 is designed to provide flood insur-
ance at rates made affordable through a Federal subsidy. In return,
communities must adopt and administer local measures that protect
lives and new construction from future flooding. It is not the
intent of the act to exclude flood protection by structural methods
where such methods are economically justified.

For additional discussion, see response to Environmental
Defense Fund comment on page IX-39.

Comment: [Inaccuracy] "While the statement contends that
floodplain zoning results in possible relocation, there are, in
fact, no houses or buildings in the floodplain, so there are none

"Va to relocate."

Response: The statement in the EIS that "flood plain

*zoning could result in the possible relocation of existing improve-
ments that are incompatible with the zoning provisions as well as

*foreclosing the possibility of future developments, likewise incom-
patible, which might have occurred in the absence of such regula-
tion" is correct as stated. In stating that "there are, in fact,
no houses or buildings in the flood plain, so there are none to
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relocate," the commenting agency has apparently misinterpreted what

was stated in the EIS. First, the statement is not restrictive to
only houses and buildings, but rather addressed existing improvements
and future developments, to comprehend not only habitable dwellings
and buildings but also any outstructures, farm implements and other
such improvements "incompatible with the zoning provisions" imposed.
Secondly, the statement speaks in terms of possible rather than
definite relocations. More importantly, such structures and improve-
ments contemplated by the statement do exist within the flood plain
bounded by the limits of overflow from a 30-year storm.

Relocations assistance as provided in the Uniform Reloca-
tions Assistance and Real Property Acquisition Policies Act of 1970
(Public Law 91-646) has already been applied to about 35 family

units affected by the project as a result of the acquisition for

the reservoir. Accordingly, any alternative which includes a
reservoir feature necessarily includes such impacts.

Comment: [Inaccuracy] "While the statement contends that
acquisition of greenbelt land is a matter of local action, the law,
on the contrary, provides a mechanism for federal matching funds of
at least 80% of such cost."

Response: Paragraph 6.03 b(l) on page VI-34 reflects
the requirement for cost sharing. The cost sharing would be in
accordance with Section 73 of Public Law 93-251, Water Resources
Development Act of 1974.

For additional discussion, see response to Environmental

Defense Fund comment on page IX-39.

Comment: [Inaccuracy] "Although the statement contends
that the purchase of greenbelt lands would have to be coordinated
by the Texas Water Development Board in accordance with the require-

ments of the existing Texas Water Plan, the law is that an acquisi-
tion program could be accomplished under Articles 1581e-i and 8280-

13, Revised Civil Statutes, without any Texas Water Plan. In any
event, the Texas Water Plan is nebulous. If necessary, a greenbelt
plan for the Sulphur River could be written into a Texas Water
Plan."

Response: The cited statutory references appear to
authorize the purchase of "greenbelt" lands by political subdivi-
sions of the State of Texas.

Comment: [Inaccuracy] "The statement says than an acquisi-
tion plan would require acquisition of 89,200 acres. This is
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false. Not even a total acquisition of a riverside corridor would
necessarily involve 89,200 acres. Moreover, almost any acquisition
plan would require purchase of less than the entire streambank. A
few public access tracts and park sites would provide excellent
recreation potential and would be far cheaper than a total acqui-
sition. The unacquired tracts could be left in private ownership
and management, subject to planning against flood prone building
projects."

Response: The statement that the fee purchase alterna-
tive would require the acquisition of 89,200 acres is correct. This
acquisition is based on purchase of all lands subject to overflow
by the 30-year flood. Each of the structural alternatives pre-
sented contemplates protection against the 30-year flood. Concom-
itantly, the nonstructural alternatives contemplate the elimination
of flood susceptibility of lands now affected by the 30-year flood.
These criteria allow comparability of the plans in that each plan
considered can be assured of compensating for 30-year flood fre-
quency overflow either directly or indirectly.

Comment: [Inaccuracy] "The statement says that an adverse
effect of non-structural floodplain management would be its failure
to prevent flooding. On the contrary, this is a beneficial effect
since flooding would discourage the erection of buildings in the
floodplain, and thus would prevent future losses of such buildings.
Flooding is also beneficial in enriching the soil, saving huge

fertilizer costs. The statement claims that under non-structural
floodplain management, flood control benefits would be foregone.
This is contrary to the basic principles of non-structural flood-
plain management, which prevents flood losses, and thus has great
benefits."

Response: Agricultural activity within the flood plain
has evolved from row cropland production to grazing over the years,
and in so doing, has resulted generally in a minimization of flood
losses incurred by farmers in the Sulphur River basin. Any addi-
tional flood plain management plan would probably necessitate a
relocation of existing farm operations in the flood plain to higher
ground. However, as the supply of agricultural land is finite, and
it can be assumed that such land is generally utilized to its maxi-
mum potential, then the displacement of such activity due to flood
plain zoning or acquisition would result in a loss of associated
production. In short, one cost of a flood plain management program
would be the loss of flood plain-based agricultural production,
which would far outweigh the flood losses prevented by program
impLementation. This disruption of the existing agricultural and
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economic base of the area would be significant; thus, such flood

plain management is considered to be an undesirable solution.

While it is recognized that periodic flooding provides
nourishment to inundated soils, it is equally important that the
flood losses sustained by the farmer under such conditions far
outweigh the additional natural productivity of the soil during
nonflood periods. Furthermore, the irregularity of flooding within
the study area would seriously weaken the effectiveness of an

agricultural plan designed to advantageously utilize the enrichment
of the soil by flooding.

Comment: [Inacurracy] "The statement implies that under No
Action approach, the silting resulting from uncompleted channel
work upstream 20 years ago would persist. In truth, if the state-
ment discussed the facts, the prior channelization caused several

times the erosion and siltation which the Army Corps anticipated.
Additional channelization would in reasonable probability have

similar results. This damage is not truly a result of No Action,
but a result of just the kinds of action which the Army Corps
desires to continue."

Response: The siltation that has occurred within the
basin is governed by several factors. The area in which large
sediment deposits have been most pronounced and most aggravating is
in the vicinity of the State Highway 37 bridge near Hagansport.
The dominant factor for this occurrence is the inability of the
Sulphur River to carry flood flows and its sediment load effici-
ently into the headwaters of Wright Patman Lake. The Sulphur River
for the most part has not been channelized as envisioned in the
draft EIS plan and the sinuous channel is unable to convey apprec-
iable floodflow without the assistance of a large overbank flow
area. As floodflows enter into the overbank area and water is
built-up into these areas a condition known as backwater is created
in the vicinity of State Highway 37. As improved portions of the
upstream channels convey floodflows and sediment into this area,
the backwater situation causes a reduction in the velocity of flow
and consequently a deposition of its sediment load. The presently

proposed plan will not alleviate these types of problems, since the
total length of remaining realined channels is reduced to approxi-
mately 20 percent of that anticipated in the draft EIS plan.

Comment: [Inaccuracy] "The statement says that No Action
would result in no growth. In view of the kind of growth which is
often attracted when Army Corps projects so result in growth, the

environment and the people of the Sulphur River watershed would be
better off with no growth. However, without this project, some
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growth would occur in any event a sounder more moderate growth.

The long-time rise in real estate values is evidence of this."

Response: There would be some induced urbanization and
recreation visitation as a result of the proposed plan, and thus,
attendant growths in urban problems, public services, and public
facilities. However, this effect would be moderate due to the size
and location of that growth, and the accompanying increase in

public revenues.

Any significant alteration of land ownership or habitation
patterns due to the proposed plan would occur near lands currently
devoted to urbanization. There would be no effect on such patterns
within the existing flood plain. Thus, the project would have
minor adverse impacts on desirable community growth patterns within

the study area.

d. Others

(1) UNIVERSITY OF TEXAS, DR. CLARK HUBBS, WITNESS FOR
THE PLAINTIFF (21 June 1976)

Comment: "11-67 mentions fish collections (actually only
two) made in July 1953 by Dr. Strawn and me. Nowhere in the state-
ment can I find reference to the fact that those were two random

collections by two workers during which no undue effort was made to

accumulate an extraordinary species list. Only parts of two days
were involved - the actual man hours invested was no more than 12
hours. Despite the above, those collections are reported to include
45 fish species, three of which were not taken in any other samples.

Certainly, the results of this minor effort by us is in accord with
an hypothesis that sampling is incomplete; a circumstance verified
by the failure to include Zygonectes olivaceus among the fishes in
the basin. That list of 45 species is somewhat larger than the 29
reported by Dr. Ingold from channelized (and adjacent segments)
regions. Note that a channelized stream will impact an adjacent
nonchannelized segment. There is no mention of the differential

despite the converse difference in collection numbers (-effort?) -
. i.e. 17-23 collections vs. 2. I expect that Dr. Ingold invested

vastly more man hours than we did. The text implies a level of
completion discordant with our two collections."

- -Response: With respect to the Hubbs-Strawn collections

made in July 1953, there is nowhere in the Texas Memorial Museum
record reference "to the fact that those were two random collec-
tions by two workers during which no undue effort was made to
accumulate an extraordinary species list." Since Hubbs and Strawn
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are probably the two most noted ichthyologists in the State of

Texas, they have probably made hundreds of collecting trips during
the 23 years that have intervened since the collection dates in

question. It is therefore completely untenable to rely upon any-
thing other than the written, original records concerning the
details of the Hubbs-Strawn collections.

Concerning the hypothesis "that sampling is incomplete," a
serious difficulty in semantics arises. If by the word "complete"
one wishes to imply that the sampling effort has produced repre-
sentatives of every species inhabiting an area, then sampling can
seldom, if ever, be complete for an area as large as the Sulphur
River basin of northeast Texas. Furthermore, it will always be
impossible to verify "completion" without collecting every inhabi-

tant of the area in question. When the word complete is used in
the above sense, then one is obligated not to collect samples, but
to collect entire populations. Most biostatisticians prefer to use

the word "adequate" to describe a satisfactory sampling effort.
They indeed agree that perfect sampling is an impossible ideal for

most wild populations of organisms. Unfortunately, there is no
statistical tool that will precisely define "adequacy" for the kind
of sampling efforts that are reported in this EIS. The determina-
tion of what constitutes an "adequate" sample size can be made only

by expert opinion.

According to the job completion report (Project No. F8R2,
Jobs A-2-B-10), Bonn and Inman made 396 collections at 212 dif-
ferent locations in the lakes, sloughs, bayous, creeks, and rivers

in the Sulphur River Drainage of Texas. "Four methods of collec-
ting were employed in making this study. Each collecting site was

checked with either a 1/4 inch bag or a common sense minnow seine,
which resulted in a total 226 seining collections. Gill nets of

3/4- to 3-inch bar mesh were used to make 155 collections in the
lakes and deeper pools of the river. Twelve hoop nets of 2-inch
mesh were set in the lower river in an attempt to catch fish moving

upstream during the spring rise. Rotenone collections were made to
determine the total population of fishes present in three large
pools on the drainage." Ingold collected fish at 35 locations in
1971 (Plate 11-5). All collections were taken with seines, and all
collection sites were restricted to the main channels of the North

Sulphur, Middle Sulphur, South Sulphur, and Sulphur Rivers and
Cuthand Creek. Collection sites were evenly distributed along the
river channels from their starting places in Hunt and Fannin coun-
ties to the lower reaches of the Sulphur River near the Arkansas

Border. Drs. Clark Hubbs and Kirk Strawn made two collections
during July, 1953. Both collections were made in the vicinity of
Wright Patman Dam and Lake, at the extreme eastern end of the
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Sulphur River drainage system. Because of the extremely limited

distribution of sampling sites, these collections can be considered
representative of neither the Sulphur River, nor the Sulphur River
drainage system. Furthermore, their remoteness in time and space
from the area of major impact (i.e., the proposed project site)
minimizes their usefulness in evaluating the impacts of the pro-
posed project. Because the collections were made by two of the
state's most competent ichthyologists, and because they were made
within the Sulphur River drainage system, they were included in the
EIS in the interests of thoroughness and objectivity.

Accordingly, the combined efforts reported in the EIS include

433 collections taken at 249 different locations throughout the
Sulphur River basin. Four different collection techniques were
employed and the final species list was based upon the identifi-
cations of many thousands of fish. These sampling efforts have

undoubtedly produced an "adequate sample" of the fish fauna of the
Sulphur River Basin. An important criterion for terminating
sampling efforts of this kind is linked to a point of diminishing
returns. That is, when additional effort is expended without adding

new data to that already compiled, then that effort is wasted
except for its usefulness in identifying a termination point. For
collections (seining) within the stream channels of the North
Sulphur, Middle Sulphur, South Sulphur, and Sulphur Rivers and

Cuthand Creek, the first twenty collections yielded all the data
that was ultimately obtained. Data from collections at Ingold's
last 15 locations produced no new species, nor any new information
on relative abundance. Numerous additional collections in the

basin during the past four years by Ingold have not added a single

new species to the list for the basin above those reported in the
EIS. Although the latter studies were unrelated to the Corps EIS

study, most field biologists would agree that a point of diminish-
ing returns has indeed been reached, and that when the possiblity
of additional data is weighed against the expenditure of time and
money for additional sampling, additional sampling is not justified.

In other words, although a sampling effort of this kind may never
be "complete," the sampling effort reported in the EIS is certainly

V' "adequate."

The blackspotted topminnow (Zygonectes olivaceus) reportedly
occurs in the southeastern United States, from Oklahoma and eastern
Texas to western Florida. This species was not among the thousands
of fish sampled for the EIS, although the eastern portion of the
Sulphur River basin is within its reported range. Its absence from
the species list for the basin certainly suggests that sampling has
been "incomplete." Please note once again, however, that all
samples, by definition, are incomplete. A complete sample is no
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longer a sample, but a total collection of the entire population(s)
being studied. On the other hand, the absence of Zygonectes oli-

vaceus from the list in no way bears upon the adequacy of the
sampling effort as described above. It is important to note in
this respect that the Sulphur River Basin is on the extreme western
edge of the distributional range of Zygonectes olivaceus, and that
a very similar and closely related sibling species, Zygonectes
notatus (reported in the EIS as Fundulus notatus), replaces Zygo-
nectes olivaceus throughout most of the Sulphur River basin. Of 78
species collected by Bonn and Inman (1955), only six were desig-
nated as "very abundant." These six species (very abundant) were
the gizzard shad, red shiner, gambusia, white crappie, bluegill,
and the close relative of Zygonectes olivaceus, the blackstripe

topminnow (Zygonectes notatus). Thus, Zygonectes notatus appears
to completely dominate its close relative throughout most of the
basin. It is not surprising, therefore that Z. olivaceus is rare
or absent throughout most of the basin, and it was not taken in the
collections of Bonn and Inman, of Ingold, or of Hubbs and Strawn.
Fortunately, Zygonectes olivaceus is not a rare or endangered

species. It is quite common throughout its reported range, which
lies for the most part, east of Texas.

The Hubbs-Strawn data are included in the EIS for the sake
of objectivity and intellectual honesty. It in no way implies that
the Hubbs-Strawn collection is or should be comparable to the
Ingold collections, or vice versa. The Hubbs-Strawn collections
were taken from "side pools" and from a site near the Wright Patman
Dam. Factors governing the selection of these sites were not
reported, but it is fair to presume that they were not selected for
the purpose of obtaining representative samples of the fish fauna
in the channels contributing to the Sulphur River System. Ingold
on the other hand collected only from the channels of the river
system. His collection sites were 35 predetermined map locations
that were evenly distributed over the North Sulphur, Middle Sul-
phur, South Sulphur, and Sulphur Rivers and Cuthand Creek. The
Hubbs-Strawn data yield no information on the fish fauna within the
channels of the upper Sulphur River system, and the Ingold data
likewise yield no data about the fish fauna in sidepools near
Douglasville or at Wright Patman Dam. The data from the two col-
lections are not comparable, nor were they intended to be. This is
precisely why they are reported separately in the ElS, rather than

being lumped. If a comparison must be made, and a conclusion
"drawn, it can only be that species diversity was greater at the

sites sampled by Hubbs and Strawn than at the sites sampled by
Ingold.

Finally, it is agreed that "a channelized stream will impact
an adjacent nonchannelized segment."
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Comment: "II-74&75 This table only lists relative abundance

not abundance. This approach ignores the extensive documentation
that absolute abundance decreases when streams are channelized. If
the total fish abundance were to decrease by 75% but that of a
selected species decreased only 50% there would be an artificial

increase in abundance reported by this method. Actual abundance is
what 11-71 and 76 imply.

"All of this discussion fails again to address collection
effort. How many collections were made in each streams? In the

channelized vs. nonchannelized segments?

"Despite its deficiencies this table does include some

valuable data that I cannot find discussed (or even mentioned) in
the text. Four species were found only in that nonchannelized
segment. Four others were common only in that nonchannelized
segment. Strangely, the putative impacts of channelization are

listed in appendix C as negligible twice for fish found only in
nonchannelized segments and once for a fish found common only in
the nonchannelized segment. It is extraordinarily ironic that

appendix C implies that a fish not found at all is impacted less
than those not found to be common. Is erradication a negligible
impact? The text misleads the unwary reader."

Response: It is agreed that the data presented on
pages 11-74 and 75 (now pages 11-48 and 49) are concerned only with

relative abundance, and not abundance. The note under the title of
the table, in fact, clearly emphasizes this point. It is not agreed,

however, that actual abundance is implied anywhere on pages 11-71
(now 11-41) or 11-76 (now 11-50). Our experts are not familiar
with "the extensive documentation that absolute abundance decreases
when streams are channelized." Intuitively, however, it seems that

this point is probably correct, if for no other reason than the
fact that stream lengths will be substantially shortened as a
result of channelization and, hence, the available aquatic habitat

will be reduced. Further, no one can argue that the quality of the
habitat, in terms of niche diversity, will be substantially reduced

as a result of channelization. Absolute abundance, as you use the
term, however, should not be confused with population density. Dr.
Ingold has encountered very dense populations of fish in channel-
ized segments of both the North and South Sulphur Rivers. Although
the species involved are generally considered "trash fish," the
densities were greater than on many unchannelized segments of the
South Sulphur River.

Although collection effort is somewhat irrelevant in that,

in a given situation, collection effort may be inversely proportional
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to the number of species collected, the following is provided for
your information:

1. In Dr. Ingold's collections, an attempt was made to

expend equal effort at each of 35 collecting stations:

a. North Sulphur River: seven stations (two in
Fannin County, five in Lamar County)

b. Middle Sulphur River: four stations (three in
Hunt County, one in Delta County)

c. South Sulphur River: 10 stations (three in Hunt

County, seven in Delta County)

d. Cuthand Creek: four stations (all in Red River
County)

e. Sulphur River: 10 stations (five in Red River
County, one in Bowie County, and four in Miller County, Arkansas)

2. Two of the South Sulphur River stations were in the
proposed Cooper Lake project site. All seven of the North Sulphur
River stations were in channelized segments of the stream. None of
the four Middle Sulphur River stations were at channelized sites.

Seven of the South River stations were at channelized sites, and
three were not channelized. All four Cuthand Creek stations were
at channelized sites. Nine of the Sulphur River stations were
unchannelized, and one station was at a channelized site.

The four species that are referred as occurring only in
unchannelized segments of the streams sampled include the bigmouth
buffalo, brook silverside, dollar sunfish, and longear sunfish.
Four others that were common only in the unchannelized segments
include the spotted gar, orangespotted sunfish, bantam sunfish, and

largemouth bass.

The impacts listed for all organisms in appendix C are
estimates of how species will fare in the entire Sulphur River
drainage area. The species listed above, for example, should all
continue to thrive in adjacent habitats such as tributaries of the
Sulphur River, bayous, backwaters, borrow pits, oxbows, ponds, etc.
In other words, all the species listed above are quite versatile
with respect to habitat selection, and should continue to thrive in
areas adjacent to the channelization project, if not within the

stream itself. Accordingly, the assessment of the relative impacts

IX-63



listed in appendix C, which is now on file at the New Orleans
District, is considered to be quite fair and objective.

Comment: "11-71 states that the North Sulphur River has
been partly channelized. I have examined Plates I-i, VI-I, VI-2,
VI-3, VI-4, VI-5, VI-6, VI-7, VI-8, VI-9, VI-II, VI-12, VI-13, VI-
14, VI-15, VI-16 all of which have legends for existing channelized
stream segments but I fail to find the North Sulphur so designated.
What parts are channelized? That information is essential for
anyone to determine the impacts of this project."

Response: The plates mentioned above do not show the
limits of channelization on the North Sulphur River because their
main purpose is to show the status of the authorized project. The
North Sulphur River channelization was not performed as part of the

Cooper Lake and channels project but rather was undertaken by local
interests in 1928. Channelization on the North Sulphur River
extends from the confluence of North Sulphur, South Sulphur, and
Sulphur Rivers upstream for about 35 miles to State Highway 68.

Comment: "11-84 has a reference to Table 11-33 which 'lists
the lakes within a 100 mile radius of Cooper Lake.' I fail to find
listed Atoka, Clayton, Murray, Millwood, Gilham, Lukfata, Hugo, and
Wister (perhaps 100+ miles distant). I will grant that 11-33 is
from Texas Parks and Wildlife; they have an excuse for omitting
Arkansas and Oklahoma Lakes, does the Corps? If Oklahoma inhabi-
tants are to be included among potential users (IV-8, 9), then
Oklahoma reservoirs should be included in the potential use compe-
titors. I also note another completely nonoverlapping list of

lakes on 11-142. Omission of those lakes from 11-84 misleads
readers."

Response: Table 11-33 (now table 11-15) does list
Arkansas and Oklahoma lakes. Murray, Wister, and Gilham are not
within the hundred mile limit. Clayton and Lukfata have been
authorized but not constructed. Atoka and Millwood are in the
table, and recently constructed Hugo has been added.

Comment: "11-64 Benthic macroinvertebrates refers to plate
11-4 but 11-5 seems more appropriate. Nowhere in 11-64 can I find
references to abundance of benthic macroinvertebrates in existing
channelized vs. unchannelized segments. Why is that information
absent?"

Response: The Environmental Inventory and Survey of
the Sulphur River Basin prepared by East Texas State University in
1971 served as the basic source of information regarding benthic
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macroinvertebrates. This report made no reference to abundance of
benthic fauna. In an effort to provide information relative to the
abundance of benthic macroinvertebrates in existing channelized
versus unchannelized segments of the river, pertinent findings from
a 1971 Master of Science thesis study by Mr. Clifton W. Duncan,

"Species Diversity of Benthic Macroinvertebrates in the South
Sulphur River" (submitted to the faculty of the graduate school of
East Texas State University) has been included in Section 2.05b. on
page 11-37.

Reference in the draft EIS was in error; the correct plate
is now referenced on page 11-38.

Comment: "IV-3 states that the reservoir will stratify but
nowhere can I find references to the impact of stratification on
biota, the impact of selected releases from different strata on

downstream organisms. You may have assumed this last not to be
critical as channelization will (or has) undoubtedly reduced the
indigenous biota far more than would mismanagement of the outlet
works. The design and operations of the outlet works would help to

predict biologic impacts."

Response: We concur that stratification will certainly
influence the kinds and seasonal distribution of reservoir orga-
nisms. The deterioration of water quality that can be expected in

the hypolimnion, as indicated on page IV-18, should adversely

effect certain species of benthic fauna. As in most stratified
lakes, however, the ecosystem will stabilize and support certain
types of organisms at each stratum.

Since a considerable amount of channel has already been

completed immediately below the proposed dam site, we would expect,
as you noted, that the impact of selected releases from different
strata would not have a significant impact on downstream organisms
within the channelized segment. Such impacts would probably be
masked by the more severe impacts of channelization.

Should tile channelized segment become sinuous again, multi-
level releases may have a significant effect on downstream organisms.

Accordingly, we have discussed the design and operation of the
outlet works in Section 1.03 on page 1-2.

Comment: "IV-6 suggests that increased water will 'enhance

available habitat' for the American alligator. This statement
typifies the simplistic approach of the draft statement. What type
of waters are inhabited by alligators - reservoirs or swamps?
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Which type will increase in abundance? Similarly, what waters are

stream fishes adapted to inhabit?"

Response: Within its normal range, the American
alligator is compatible with a variety of aquatic habitats. The
US Department of the Interior in its 17 August 1976 letter of

comment relative to the draft Cooper Lake and Channels EIS attests
to the existence of a remnant native population of alligators in

the Sulphur River Basin. Mr. Earnest Jemison, Manager of the
Tishomingo National Wildlife Refuge at Tishomingo, Oklahoma, indi-
cated that he knew of a few alligators inhabiting several small
privately owned farm ponds in the area (telephone conversation with

Mr. Jemison on 27 August 1976). Further, he indicated that Cooper
Lake and especially the tributaries leading into it would serve as
acceptable habitat in which to stock alligators. He advised,
however, that control of poaching may be the most important factor
in assuring the success of such an endeavor.

Generally we agree with your inference that some stream
fishes will not adapt to reservoir conditions. In fact, we address

this fact on page IV-4 of the EIS.

Comment: "IV-12 states (without documentation) that oxbow
cutoffs 'are known for their high degree of sport fishery poten-
tial.' Have you considered references such as Beecher, Hixon, and
Hopkins' 1976 report of reduced diversity in oxbows contrasted with
the present river? A gain in one kind of fish may entail a loss in
another."

Response: Concur that diversity will be reduced.

However, "high degree of sport fishery potential" and "diversity"
are not necessarily related. High diversity implies a variety of
niches, each occupied by a different species. The result is a
complex food web with energy being "channeled" in many different
directions, resulting in a large number of species, most of which
are not harvestable by man. Whenever a terrestrial or aquatic
community is being managed to produce a crop harvestable by man, it
is desirable to minimize the number of different "channels" into
which energy may be flowing, in order to maximize energy flow into

the "channel" that results in a harvestable crop. The ability to
, produce a harvestable crop of popular game fish is the primary step

in assuring a high degree of sport fishery potential. A popular
fish management strategy for lakes and ponds involves eradicating
all species, and starting over by stocking selected species that
most efficiently "channel" available energy into harvestable

Vi species. The result, of course, is reduced diversity, but greater
fishing potential.
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Comment: "Appendix C. I find this appendix is totally

inadequate and misleading. It is so bad that I deferred reading
any other section when I read it. I have not found any reference
to the Appendix in those sections I have read. For example V-I
states that 'In excess of 50 percent of the fish species presently
occurring in the natural river may be reduced or eliminated from

that reach of the river that will be inundated by the lake,' and
channelization will have similar results on the fauna. Appendix C
has 45-48% of the fishes receiving 'negligible' impact. By inter-
ference then all impacts listed in Appendix C are negative. This
is clearly in error.

"The most critical and pervasive deficiency in Appendix C is
that impacts are-not listed as positive or negative. No reader is
able to determine what is the projected change - plus or minus. Is

an extensive impact an extensive increase or decrease? This applies
to all parts of Appendix C."

Response: Reference to appendix C was made in the
beginning of the discussion of Zoological Elements (pa6e 11-64 in
the draft EIS; now page 11-37).

The purpose of the impact assessments, included in the
various appendixes, is to provide an understanding of the overall

impact of the two primary features of the recommende' ,lan. To say
whether the effect will be positive or negative would )e a value

judgement which was not made. The purpose of the app idixes, as
perceived, is not to predict faunal and floral populations in

Cooper Lake or the channelized stream in year one or five, but
rather to indicate the overall effect of project features on spe-
cies which currently exist in the basin. If a species in question
is still thriving in adjacent woods, fields, tributaries, etc. and
a scientist or naturalist can still locate and study or observe the
organism in the basin, we feel that we have not drastically affected
that species.

Comment: "There is a listing 'general habitat' with differ-

ent key categories for Invertebrates, Fishes, Herptiles, Birds and
for Mammals. Some categories are nonsense. Where in the project
area will one find Marine, Lower by 15-30 ppt, offshore more than
10 fathoms, etc.? Never are these short listings defined. For

* .example how does a stream differ from a large creek, etc., etc.
Lakes and reservoirs are considered to be the same things. They
are not."1

Response: Appendix C was computerized in order to
facilitate its preparation. The computer format necessitated
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certain space limitations; therefore, selection of only a limited

number of habitats to categorize the entire US Army Corps of
Engineers, New Orleans District, from the Sulphur River to the Gulf
of Mexico, was possible. For this reason, lakes and impoundments

are considered the same category; lakes are more similar to impound-
ments than to any other category listed under general habitats.

The general habitats, or "short listing," are now defined in
appendix C, which is now on file in the New Orleans District.

Comment: "The classification of 'important fishes' is

unrealistic. Centrarchus macropterus and Lepomis megalotis are
listed as sport fishes but Lepomis auritus is not. Minytrema
melanops and Dorosoma petenense are listed as commercial fishes but
Carpiodes carpio is not. I wonder whether you have any estimate on
the gross value of Notropis lutrensis, Pimephales promelas and
Semotilus atromaculatus sales. I would guess the total would be
near $1,000,000 annually in the United States."

Response: We concur that Lepomis auritus should have

been listed as a sport fish in the draft EIS; this error has been
corrected in the appendix which is now on file at the New Orleans
District. Similarly, Carpiodes carpio is now listed as a commer-
cially important species.

Notropis lutrensis and Pimephales promelas are commercially

important, but the production is on private fish farms. Minnows
cannot be taken from public waters for commercial purposes; their

commercial value would be only that small amount used by fishermen
who "seine their own bait." Semotilus atromaculatus is not nor-

mally produced commercially and has little importance as a bait

fish. Accordingly, we contend that the commercial value of these
fishes is not from natural waters as you imply.

Comment: "You list Etheostoma artesiae as uncommon but do
not list it as having a habitat. You list Pimephales notatus as
living in two habitats but 'may not occur in the state.' The
'negligible' impact of the project on both species may be realistic
in as much as they are both undoubtedly absent. The U. S. listing
for several other species implies absence in Texas; the range

listing for Dorosoma petenense is clearly suspect on nomenclatural
grounds alone. Similarly, the negligible impacts listed for Alosa

chrysochloris and Anguilla rostrata seem reasonable as it is likely
that the dam impounding Wright Patman (-Texarkana) Lake had exter-
minated both already."

Response: Etheostoma artesiae is now listed in the
appendix which is on file at the New Orleans District, as inhabiting
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small rivers, large creeks, and streams. We agree that we may have
been in error in including Pimephales notatus as a species which is
established in the Basin, and we have removed it from Appendix C.

Although we are uncertain what you mean by "Dorosoma pete-
nense is clearly suspect on nomenclatural grounds alone," the
statement suggests that you place this species in synonomy with
another species. However, we can find nothing in the recent liter-
ature that verifies such a possibility. All the fish keys, includ-
ing Hubbs' "Key to the Freshwater Fishes of Texas" (1964) and
Hubbs' "A Checklist of Texas Freshwater Fishes" (1972) list it as
an occupant of Texas freshwaters. Dorosoma petenense was collecLed
by both Ed Bonn (1955) and Dr. Donald Ingold in his collections for
the inventory performed by East Texas State University.

Comment: "When I examined the listed impacts of the project

on fishes I was shocked at the discrepancies from those I would
make. The erroneous nature of those listings has been alluded to
above based on the discordance with the actual samples reported in
Table 11-29. To determine whether my estimate of judgment quality
was realistic I set up a test with two experienced fishery biolo-

gists. These tests were run independently so that concordance of
results were not due to communication among these scientists. I
pointed out that two impacts - reservoir construction and channel-
ization of the river downstream were involved and that 4 categories
of change were available. Each protested about the problem of
increased or decreased populations but agreed to answer in the form
presented in the impact statement. Evaluations were made on 84
species (with the 2 impacts on each there are 168 estimates) and
four impacts are available. Each estimate has one possibility in
four of being concordant by chance, or random choices would be 42
identical responses. The actual data were 20 and 21 or less than
half of the chance potential. The two individually agreed 105
times or an agreement 5 times as great as either with the impact
statement. Concordance tests were run on other biologists. All
six agreed with the impact statement evaluations less frequently
than by chance. A 60% independent concordance between predictions
by experts is not bad (actually it is 35% above chance) and shows
that this approach is reasonable. A proper prediction is possible
and would be helpful to those reviewing the draft statement. The
discordances with the printed estimates are substantial and statis-

tically significant. Both fisheries biologists independently had
the same level of discordance. The parsimonious conclusion is that
the evaluations in the impact statement are not discordant by
change or by lack of information. Those evaluations will mislead-
ingly inform most readers that the impacts (+ or -) are understood."
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Response: The impacts of project features were assessed

on fish populations throughout the Sulphur River Basin. It appears
that your evaluation of the impacts of the project on fishes occurs
in the specific reservoir area and areas to be channelized. With

this in mind, we are not alarmed by the large degree of discordance.

(2) CITY OF IRVING, TEXAS, MAYOR (24 June 1976)

Comment: "Our engineering staff has reviewed the report and
found it to be complete and concise in all respects. It is our
opinion that there is nothing contained therein that should cause
any modifications or alterations to THE COOPER PROJECT.

"It is the recommendation of the City of Irving that THE
COOPER LAKE AND CHANNEL PROJECT proceed with all deliberate haste
to its ultimate completion in order that the benefits derived

therefrom will not be delayed."

Response: Noted.

(3) MR. ALBERT ROACH (23 July 1976)

Comment: "We believe that the Cooper dam and the planned
channel works are vital to the industrial development and growth of
the northeast Texas area. Water resources properly developed are

very beneficial to our progress and growth; uncontrolled, they are
very destructive and harmful to growth and development. The unde-
veloped and uncontrolled waters of the Sulphur River Watershed are

destroying or rendering useless thousands of acres of good land in
its present undeveloped state. We cannot afford further delay in

implementing this project if we are to continue the economic growth
and development of our state and nation."

Response: Noted.

(4) COUNTY JUDGE AND COMMISSIONER'S COURT OF THE

COUNTY OF FRANKLIN (26 July 1976)

Comment: "...the agriculture industry is a major part of

the economy of Franklin County and will be benefited by the control

of flooding by the Cooper Reservoir and Channels project; and

"The economy of several Northeast Texas counties will be
benefited by additional adequate water supply, recreation and flood

control ....

"...we endorse and support the environment impact statement
prepared by the U. S. Corps of Engineers...."
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Response: Noted.

(5) NORTH CENTRAL TEXAS COUNCIL OF GOVERNMENTS (NCTCOG)

(29 July 1976)

Comment: "The NCTCOG Review Process has disclosed no con-
flict with the review criteria of areawide comprehensive planning
as outlined in OMB (Office of Management and Budget) Circular A-95
(revised). Based on our review of the Draft EIS, it is recommended

that the Cooper Lake and Channels project be constructed on the
basis that NCTCOG's Regional Water Supply Plan identifies this
project as an important source of additional water to serve the
expanding water supply needs within the North Central Texas region."

Response: Noted.

(a) CITY OF COMMERCE, TEXAS, MAYOR

Comment: "Yes, failure to complete Cooper Reservoir will
have a significant impact on Commerce's projected water supply.

"I am definitely of the opinion that the apparent benefits

of the proposed project are greater than the environmental conse-
quences."

Response: Noted.

(b) NORTH TEXAS MUNICIPAL WATER DISTRICT (MWD)

Comment: "The Cooper lake project is vital to the future
water supply needs of the 11 member cities of the North Texas MWD
and its additional customer cities. The approximate 1/3 share of

the total project costs estimated to be borne by the North Texas
MWD now exceeds the total 1968 estimated cost of the entire proj-
ect. Future delays in construction will only result in higher

project costs which will ultimately have to be passed on to the

North Texas MWD's customers. The District's need for an additional
water supply will occur prior to 1983. The earliest possible com-

pletion date of the project is 1982, so initiation of construction

activity is urgently needed."

Response: Noted.

(c) CITY OF IRVING, TEXAS

Comment: "The City of Irving strongly supports the completion
of the Cooper Reservoir project. The City feels that the project
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will definitely be of benefit to the citizens of Irving in ensuring

an adequate future water supply."

Response: Noted.

(6) SOUTHERN METHODIST UNIVERSITY, DR. ALAN SKINNER,
RESEARCH ARCHEOLOGIST (2 August 1976)

Comment: "On a general level, the section [2.07 Archeolog-
ical and Historical Elements] provides a concise overview of the

prehistoric and historic settlements characteristic of the East
Texas area. A cultural chronology is established, and the diag-

nostic elements used to define the periods within the chronological
framework are well described."

Response: Noted.

Comment: "A total of 283 sites have been located in the
Sulphur River Basin from surveys conducted in the Cooper Lake
project area, the Wright Patman Lake area, and the channeling

operation area near Talco, Texas. Appendix D inventories the sites
recorded for the Cooper Lake area, and the area east of Talco, but
not for the Wright Patman Lake area (140 sites). Is there a speci-

fic reason for omitting this information?"

Response: It is known that a total of 283 sites have
been located in the Sulphur River Basin from surveys conducted in
the Cooper Lake project area, the area east of Talco, and the
Wright Patman Lake area. The sites located in the Wright Patman

Lake area have been omitted from Appendix D since this project is
funded separately and will be the subject of separate studies and
EIS.

Comment: "The sites from the Talco area are supposed to be

representative of the Paleo Indian through the Neo-American stages.
This however, is not indicated in the site inventory (Appendix D).
Dated sites in the inventory all fall into the Archaic and the Neo-
American time ranges."

Response: Paragraph 2.07a(2)(a) on page 11-75 of the

text has been amended to indicate the correct stage.

Comment: "The 1974 investigation of the Arnold Site (X41HP
34) by Southern Methodist University yielded a total of ten human

burials, rather than nine. Osteological analysis of the skeletal
material revealed that two individuals were represented at a given
burial location, thereby increasing the size of the population.
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Nine of the burials (rather than eight) appeared to form a circular

pattern in the southeastern portion of the site."

Response: The necessary changes have been made in
paragraph 2.07a(2)(b)4 on page 11-78.

Comment: "Section 5.05 (V-2) evaluates the probable impact
of the reservoir construction on the cultural resources present in

the study area. Mention is made of 90 sites within the floodpool
limits, and two sites beneath the dam area. No mention is made of
the 18 known sites directly adjacent the the floodpool. These too
will certainly be affected, although indirectly, rather than di-

rectly by inundation. Provisions should be made for these sites as
well."

Response: Upon completion of the ongoing testing, a

determination will be made as to whether any further scientific

data can be obtained from any of these sites.

Comment: "It is felt that the summary of the investigations
conducted by Southern Methodist University is incompletely repre-
sented. Appended here is a revision of that summary, giving a more
comprehensive overview of research objectives and accomplishments
to date. We hope this will be of use to you in revising the draft
report."

Response: The revised summary has been incorporated in

paragraph 2.07a(2)(b) on page 11-76.

(7) DR. DOUGLAS S. GATE (9 August 1976)

Comment: "Like most of my neighbors, I support the construc-

tion of Cooper Lake. A dependable source of water is badly needed
in this part of Texas. I do not, however, support the proposed
channelization below the reservoir. Unfortunately, most of the
residents of northeast Texas, in their enthusiasm for the reservoir,

have failed to distinguish between the reservoir and the proposed
plan which includes channelization."

Response: Noted.

Comment: "The net effect of the channelization will be to
protect a few thousand acres of relatively little used river bottom
land from being flooded during a 'thirty year flood' --at a cost of
4.5 million dollars. In Commerce Texas alone I could point out
many homes that will be flooded during the 'thirty year flood,' yet
the proposed plan would spend 4.5 million dollars to protect this
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largely uninhabited river bottom land. Perhaps the old phrase

should be rewritten: 'The maximum good for the minimum number.'"

Response: An economic analysis of the flood protection
provided by the levees and channels feature of the proposed plan,
strictly on its own merits, is ascertainable from another planning
document, "Alternative Plan Studies," which is on file at the New
Orleans District office. A comparison between the flood control
analyses therein for the "reservoir only" plan and the "reservoir
and levees" plan (selected plan) reveals that inclusion of the

levees in the selected plan as a flood control feature is econom-
ically justified.

Comment: "It should also be noted that to protect this
small area it will be necessary to destroy 9,620 acres of the area
that is supposedly to be protected. This area that will be destroyed
harbors a large variety of wildlife. The wildlife in the remaining
'protected' areas will be drastically altered since the channelized

river will not provide the habitat of a free flowing river."

Response: Channelization will be reduced by 80 percent
and much of the natural river will be preserved in the selected
plan.

(8) ARK-TEX COUNCIL OF GOVERNMENTS (13 August 1976)

Comment: "...the above project, as proposed by current US

Army Corps of Engineers Plans, will substantially benefit the
entire region, either directly or indirectly, in the areas of
economic development, water supply, flood control and recreational

development, and should not be altered or changed at this point in
time.

"...the above mentioned project is desirable and urgently
needed for the public safety and welfare, and should be initiated

at the first opportunity.

"...completion of the above project will economically,
socially and physically benefit the Ark-Tex Council of Governments
Region by increasing the supply of surface water to the western end
of the region through Cooper Lake itself, by increasing the supply

of surface water to the eastern end of the region through the
* conversion of 120,000 acre-feet of existing storage space in Wright

Patman Lake from flood control to water supply, by controlling

flood conditions in the Sulphur River Basin, and by increasing the
Asupply of regional recreational facilities available to the public."
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Response: Noted.

9.03 COMMENTS REQUESTED BUT NO RESPONSES WERE RECEIVED

a. Federal agencies

Lloyd M. Bentsen, US Senator
John G. Tower, US Senator
Ray Roberts, US Congressman
US Department of Agriculture, Arkansas State Conservationist,

Soil Conservation Service
US Department of Agriculture, Texas State Executive Director,

Agricultural Stabilization and Conservation Service
Federal Energy Administration, Director, Environmental

Impact Division, Office of Environmental Programs

US Department of Housing and Urban Development, Regional
Administrator, Region VI

US Department of Housing and Urban Development Area Office,
Director, New Orleans, Louisiana

US Department of Housing and Urban Development - Region IV,

Assistant Regional Administrator for CPD, Attn: Environmental and
Standards Officer

US Department of Justice, Assistant US Attorney
US Department of Justice, US District Court, Eastern District

of Texas

b. Environmental groups

Texas Conservation Groups
National Audubon Society, Library
National Audubon Society, Southwestern Regional Office,

Regional Representative
National Audubon Society, Field Research Director
National Audubon Society, Director of Audubon Sanctuaries

National Sierra Club, San Francisco
ARK-LA-TEX Group Sierra Club, Shreveport
National Sierra Club, New Orleans

National Wildlife Federation, Washington, DC

Sportsmen's Clubs of Texas, Austin, Texas
*, Wildlife Management Institute, Washington, DC

Wildlife Management Institute, South-Central Field Represen-
tative

The Conservation Foundation
Natural Resources Defense Council
Environmental Information Center, Inc.

.League of Women Voters of Texas
League of Women Voters of Arkansas
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The Coalition on American RiversArkansas Ecology Center

Arkansas Wildlife Federation, Inc.
Arkansas Audubon Society
Sierra Club, Lone Star Chapter
Texas Conservation Council, Inc.
Ozark Sierra Club
Sierra Club, Conservation Committee
The Fund for Animals, Inc., Field Agent
Dallas County Audubon Society

c. Others

Gulf States Marine Fisheries Commission
Arkansas Planning Commission

Texoma Regional Planning Commission
East Texas Council of Governments
Red River Valley Association, Director
Red River Valley Association, Vice President

Sulphur River Municipal Water District, President
North Texas Municipal Water District (Attorney for)
Texas Committee on Natural Resources (Attorney for)

Levee District No. 1, Red River County (Attorney for)
Chamber of Commerce, Texarkana, Executive Vice President
Director of Public Works, Irving, Texas

Chamber of Commerce, Delta County, President
East Texas State University, Library
Southern Methodist University, Library
Northeast Texas Economic Development District
Lake Texarkana Water Supply Corporation
Miller County Drainage and Improvement District
City of Irving, Texas, President, Chamber of Commerce
City of Cooper, Texas, Mayor
City of Cooper, Texas, President, Chamber of Commerce

City of Commerce, Texas, President, Chamber of Commerce
City of Sulphur Springs, Texas, Mayor
City of Sulphur Springs, Texas, President, Chamber of Commerce
City of Texarkana, Ark-Tex, Mayor
City of Texarkana, Ark-Tex, President, Chamber of Commerce
Chamber of Commerce, East Texas
Board of County Commissioners, Bowie County, Chairman
Board of County Commissioners, Camp County, Chairman
Board of County Commissioners, Cass County, Chairman
Board of County Commissioners, Delta County, Chairman
Board of County Commissioners, F,,>nnin County, Chairman
Board of County Commissioners, )kins County, Chairman
Board of County Commissioners, Hunt County, Chairman
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Board of County Commissioners, Lamar County, Chairman
Board of County Commissioners, Morris County, Chairman

Board of County Commissioners, Rains County, Chairman

Board of County Commissioners, Red River County, Chairman

Board of County Commissioners, Titus County, Chairman

Board of County Commissioners, Wood County, Chairman

Miller County, County Judge

Texas Archeological Society, Dallas, Texas
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Table G-.6

Wright Patman Lake
Water Data (values in me/1)

Station Number

Parameter
1 2 3 4 5

Chloride 13 10 17 34 37

Sulfate 23 14 11 55 64

TDS 98 61 56 97 72

NH3- <0.1 <0.1 <0.1 <01 0.

N02-N 0.01 0.01 0.01 0.01 0.01

N03-N 0.03 0.02 0.04 0.09 0.11

Kjel-N 0.7 0.9 0.8 0.8 0.8

0-P04 0.12 0.08 0.07 0.10 0.10

T-P04  0.24 0.23 0.29 0.32 0.35

TSS 19 21 30 55 59

*FSS 13 14 23 44 49

VSS 6 7 7 11 10

TOC 11 6 7 11 11

BOD5  2.0 2.0 2.0 2.0 1.5
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Table G-7

Wright Patman Lake
Sediment Data

Parameter Station Number

1 2 3 4 5
T-P04, mg/kg 730 1,700 1,200 3,400 2,400
COD, mg/kg 4,390 62,630 46,090 64,700 60,820
Kjel-N, mg/kg 135 1,990 1,430 2,290 1,510
Volatile Solids, % 1.0 6.4 4.6 7.3 6.7
Oil and Grease mg/kg 440 1,200 1,200 1,300 1,110
Silvex, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Aldrin, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Chlordane, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
DDD, ug/kg <0.5 <0.5 <0.5 <0.5 2.1
DDE, ug/kg <0.5 <0.5 <0.5 <0.5 3.3
DDT, ug/kg <0.5 <0.5 <0.5 <0.5 2.0
Diazinon, ug/kg <0.5 <0.5 <0.5 <0.5 0
Dieldrin, ug/kg 0.1 0.1 0.1 0.1 0.4
Endrin, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Heptachlor, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Heptachlor Epoxide, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Lindane, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Methoxychlor, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Methyl Parathion, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Parathion, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
Toxaphene, ug/kg <0.5 <0.5 <0.5 <0.5 <0.5
PCB, ug/kg 8.2 <0.5 15.0 14.0 15.0
Arsenic, mg/kg 3.8 5.4 2.4 4.0 2.8
Cadmium, mg/kg <1 <1 <1 <1 <1
Copper, mg/kg 11 13 6 13 13
Chromium, mg/kg 6.6 14 9.6 31 32
Lead, mg/kg 7.3 22 17 20 24
Mercury, mg/kg 0.01 0.10 0.05 0.05 0.06
Manganese, mg/kg 180 570 850 1100 670
Nickel, mg/kg 18 17 12 23 25
Silver, mg/kg <1 1.3 <1 <1 <1
Zinc, mg/kg 12 53 31 77 82

* "0" indicates pesticide not detected in sample.

G-10



Table G-8

Recommended EPA Criteria

For Public Water Supply Intake

Parameter Acceptable
Concentration

Ammonia, NH3-N 0.5 mg/l

Nitrate-N, NO3  10 mg/l

Chloride, Cl 250 mg/i

Iron, Fe 0.3 mg/l

Lead, Pb 0.05 mg/i

Zinc, Zn 5.0 mg/i

Chromium, Cr 0.05 mg/i

Cadmium, Cd 0.01 mg/l

Mercury, Hg 0.002 mg/i

Sulfate, SO4  250 mg/l

G-11
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Table G-9

RECOMMENDED EPA REGION VI

BOTTOM SEDIMENT CRITERIA

Constituent Maximum Allowable
Value (m&/ke/drv wt.)

Arsenic 5.0

Cadmium 2.0

Chromium 100

Copper 50

Lead 50

Mercurv 1.0

Nickel 50

Zinc 75

Chiemical Oxygen Demand (COD) 50,000

Tctal Kjeldahl Nitrogen (TKN) 1,000

Total Volatile Solids 80,000

;- 1 2
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Table G-li

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Highway 259 Bridge

Sample No.: 1
Lab I.D. No.: WQP 103
Record No.: WQP 103
Date: 12 March 1976
Time: 0750 hours

Wter Quality Bottom Sediment
Surface Water Sample EPA

Concen- Region VI
Source Elutriate Dissolved Total tration Criteria

_____ (mg/i) (mg/1) (mg/i) (mgfg*) (mg/kg*)

Cd <0.0001 <0.000i 0.0005 <0.01 2.0
Cr 0.001 0.001 0.014 6.6 100
Cu 0.0103 0.0066 0.0084 0.2 50
Pb <0.0005 <0.0005 0.0007 2.2 50
Hg 0.00042 0.00048 0.00048 0.9 1.0
Ni 0.0008 0.0005 0.026 6.2 50
Zn 0.0058 0.0054 0.0059 19.6 75
Mn 0.003 0.002 0.199 166 -

COD 24.6 17.4 34.3 42,000 50,000
*TKN 1.11 1.04 1.87 1,985 1,000

TVS - - - 60,970 80,000
Oil and
Grease --- 33.9 -

*Dry weight
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Table G-12

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River just northeast of Talco, Texas

Sample No.: 2
Lab I.D. No.: WQP 104
Record No.: WQP 104
Date: 12 March 1976
Time: 0920 hours

_______Water Quality Bottom Sedimenc~
Surface Water I Sample EPA

IConcen- Region VI
Source Elutriate Dissolved Total tration Criteria

____- (mg/1) -(mg/i) + (mg/i) (mg/kg*) (mg/kg*)_

Cd <0.0001 <0.0001 0 02 <0.01 2.0

Cr 0.001 0.001 0.006 20.7 100
Cu 0.0084 0.0072 0.0095 7.9 50
Pb <0.0005 <0.0005 0.0013 3.9 50
Hg 0.00042 0.00034 0.00043 0.463 1.0
Ni 0.006 0.008 0.018 9.6 50
Zn 0.0044 0.0049 0.0059 30.1 75
Mn 0.001 0.003 0.255 181 -

COD 36.7 16.7 27.0 14,900 50,000
TKN 1.48 1.27 2.39 414 1,000

*TVS - - - 28,000 80,000
Oil and0
Grease 0 0 020.8 -

*Dry weight
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Table G-13

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Highway 271 Bridge

Sample No.: 3
Lab I.D. No.: WQP 105
Record No.: WQP 105
Date: 12 March 1976
Time: 1010 hours

Water Quality Bottom Sediment
Surface Water Sample EPA

Concen- Region VI
Source Elutriate Dissolved Total tration Criteria

(mg/1) (mg/l) (mg/1) (mg/kg*) (mg/kg*)

Cd <0.0001 <0.0001 0.0002 <0.01 2.0
Cr 0.002 0.001 0.020 8.23 100

Cu 0.0210 0.0248 0.0268 4.25 50
Pb <0.0005 <0.0005 0.0014 1.76 1 50

Hg 0.00005 0.00005 0.00063 0.564 1.0
Ni 0.006 0.005 0.017 7.00 50
Zn 0.0049 0.0056 0.0069 42 75
Mn 0.003 0.002 0.220 147 -

COD 32.2 29.5 42.4 31,900 50,000
TKN 1.68 1.17 2.22 526 1,000
TVS - - - 46,500 80,000

Oil and
Grease - - 12.2 -

*Dry weight

.8
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Table G-14

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Highway 37 Bridge

Sample No.: 4
Lab I.D. No.: WQP 106
Record No.: WQP 106
Date: 12 March 1976
Time: 1055 hours

Water Quality Bottom Sediment
Surface Water Sample EPA

Concen- Region VI

Source Elutriate Dissolved Total tration Criteria

(mg/1) ,(mg/1) (mg/1) (mg/kg*) (mg/kg*)

Cd <0.0001 <0.0001 0.0005 <0.01 2.0
Cr 0.003 0.001 0.058 28.5 100
Cu 0.0063 0.0041 0.010 4.74 50
Pb <0.0005 <0.0005 0.0013 1.84 50
Hg 0.00048 0.00020 0.00034 0.222 1.0
Ni 0.005 0.003 0.022 6.64 50
Zn 0.0053 0.0031 0.0050 26.6 75
Mn 0.002 0.004 0.283 168 -

COD 24.2 21.4 31.9 23,600 50,000
TKN 1.88 1.30 2.39 526 1,000
TVS - - - 23,100 80,000

Oil and
Grease 22.6 -

*Dry weight
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Table G-15

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Highway 69 Bridge

Sample No.: 5
Lab I.D. No.: WQP 107
Record No.: WQP 107
Date: 12 March 1976
Time: 1150 hours

_______Water Quality Bottom Sediment
Surface Water Sample EPA

TConcen- Region VI
Source Elutriate Dissolved j Total tration Criteria

_____ (mg/I) (mg/i) (mg/l) (mg/kg*) (mg/kg*)

Cd <0.0001 0.0001 0.0002 <0.01 2.0
Cr 0.001 0.001 0.014 6.6 100
Cu 0.0103 0.0066 0.0084 0.2 50
Pb <0.0005 <0.0005 <0.0007 2.2 50
Hg 0.00042 0.00048 0.00048 0.9 1.0
Ni 0.0008 0.0005 0.026 6.2 50
Zn 0.0058 0.0054 0.0059 19.6 75
Mn 0.003 0.002 0.199 166-
COD 24.6 17.4 34.3 42,000 50,000
TKN 1.11 1.04 1.87 1,985 1,000
TVS - - - 60,970 80,000

0il and
Grease - -33.9

t *Dry weight

.G02
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Table G-16

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Highway 154 Bridge

Sample No.: 6

Lab I.D. No.: WQP 108
Record No.: WQP 108
Date: 12 March 1976
Time: 1235 hours

Water Quality Bottom Sediment

Surface Water Sample EPA
Concen- Region VI

Source Elutriate Dissolved Total tration Criteria
(mg/l) mg/l) (mg/l) (mg/kg*) (m&/kgp*-

Cd <0.0001 <0.0001 0.0003 <0.01 2.0
Cr 0.001 0.001 0.047 12.7 100

Cu 0.0084 0.0032 0.0098 3.20 50
Pb <0.0005 <0.0005 0.0009 3.98 50

Hg 0.00026 0.00026 0.00042 0.013 1.0

Ni 0.006 0.006 0.027 5.54 50
Zn 0.0051 0.0021 0.0186 23.4 75
Mn 0.001 0.003 0.124 213 -

COD 28.3 24.6 37.5 23,900 50,000

TKN 1.31 1.59 2.18 367 1,000
TVS - - 36,300 80,000
Oil and
Grease 8.8 -

*Dry weight

G-21

-: .- . .. , , . : , - . . . .. . . . . . . . .



Table G-17

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Tira, Texas

Sample No.: 7
Lab I.D. No.: WQP 109
Record No.: WQP 109

Date: 12 March 1976
Time: 1300 hours

Water Quality Bottom Sediment
Surface Water Sample EPA

Concen- Region VI
Source Elutriate Dissolved Total tration Criteria

(mg/l) (mg/I) (mg/i) (mg/kg*) (mg/kg*)

Cd <0.0001 <0.0001 0.0004 <0.01 2.0
Cr 0.003 0.001 0.012 7.23 100
Cu 0.0021 0.0027 0.0077 1.48 50

Pb <0.0005 <0.0005 <0.0005 3.12 50
Hg 0.00034 0.00042 0.00042 0.061 1.0

Ni 0.008 0.007 0.010 3.13 50

Zn 0.0063 0.0054 0.0064 13.4 75

Mn 0.037 0.008 0.045 113 -

COD 30.3 17.4 19.8 9,470 50,000
TKN 1.86 1.13 1.69 521 1,000
TVS - - - 19,800 80,000

Oil and
Grease - 14.7 -

*Dry weight

.-
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Table G-18

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Cooper, Texas

Sample No.: 8
Lab I.D. No.: WQP 110
Record No.: WQP 110
Date: 12 March 1976
Time: 1330 hours

Water Quality Bottom Sediment

Surface Water Sample EPA
I Concen- Region VI

Source Elutriate Dissolved Total tration Criteria
(mg/I) (mg/i) (mg/l) (mg/kg*)l (mg/kg*)

Cd <0.0001 <0.0001 0.0005 <0.01 2.0

Cr 0.005 0.001 0.015 3.42 100

Cu 0.0093 0.0021 0.0075 0.64 50

Pb <0.0005 <0.0005 0.0009 2.87 50
Hg 0.00020 0.00020 0.00102 0.047 1.0
Ni 0.008 0.003 0.013 8.62 50
Zn 0.0066 0.0024 0.0058 8.51 75

Mn 0.070 0.005 0.045 109 -

COD 36.7 29.5 30.2 20,100 50,000

TKN 2.37 1.20 1.51 336 1,000

TVS - - 16,300 80,000
Oil and
Grease - 14.2

*Dry weight
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Table G-19

Elutriate, Surface Water, and Bottom Sediment Data

Location - Sulphur River at Cooper, Texas (Tucker's Cemetery)

Sample No.: 9
Lab I.D. No.: WQP I1
Record No.: WQP 111
Date: 12 March 1976
Time: 1330 hours

Water Quality Bottom Sediment
Surface Water Sample EPA

Concen- Region VI
Source Elutriate Dissolved Total tration Criteria

(mg/l) (mg/I) (mg/i) (mg/kg&*) (mg/kg*)

Cd 0.0001 <0.0001 0.00016 0.01 2.0
Cr 0.002 0.001 0.012 14.9 100

Cu 0.0039 0.0036 0.0071 2.92 50
Pb <0.0005 <0.0005 <0.0005 2.86 50

Hg 0.00042 0.00042 0.00056 0.065 1.0
Ni 0.004 0.006 0.041 7.48 50
Zn 0.0212 0.0106 0.0204 26.7 75
Mn 0.011 0.002 0.065 264 -

COD 29.5 22.2 25.4 33,600 50,000
TKN 2.21 1.36 1.49 493 1,000
TVS - - 38,400 80,000

oil and 1
Grease -123.6

-. *Dry weight
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

17 EXECUTIVE PARK DRIVE, N. E.

ATLANTA, GEORGIA 30329

September 3, 1976

District Engineer
U. S. Army, Corps of Engineers
P. 0. Box 60267

New Orleans, Louisiana 70160

PeIar Sir:

Reference is made to the Cooper Lake and Channels project, Texas.
The purpose of this report is to recommend mitigation measures
wlhich we consider essential to compensate for wildlife losses
created by the reservoir and downstream flood control features
in the Sulphur River drainage. Our studies were conducted in
cooperation with the Texas Parks and Wildlife Department and sub-
mitted in accordance with provisions of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.).

The Fish and Wildlife Service has prepared two reports on the
Cooper Lake and Channels project, first on July 13, 1966, and
again on March 8, 1972, since the Corps of Engineers was given
construction authority in an act approved August 3, 1955 (Public

Law 318, 84th Congress, 1st Session). The current evaluation
methods, the Ecological Planning and Evaluation Procedures, de-
veloped by the Joint Federal-State-Private Conservation Organi-
zation Committee in January 1974, were employed in the current
study.

DESCRIPTION OF THE AREA

The authorized project is located in northeast Texas on the
Sulphur River between the headwaters of North Sulphur, Middle
Sulphur, and South Sulphur Rivers and Wright Patman Lake. The
90,000-acre project area is confined to the 30-year flood plain.

The pro.ject portion of the Sulphur River Basin lies within two
majior soil regions. The headwaters area in Hunt, Lamar, Delta
And portions of Hopkins and Red River Counties lies in the

&\UTIO/V
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Blackland Prairie, while the remaining eastern counties of Franklin,
Titus, Morri.s, and Bowie Counties occur in the East Texas Timber
Country. The Blackland soils are heavy textured, dark, and deeply
developed from marl and chalk, mainly of Upper Cretaceous forma-
tions. This smooth to gently rolling surface topography was ex-
tensively cultivated in the past. Historically cotton has been
the chief igricultural crop; however, corn, hay, wheat, oats, sor-
ghums, and other feed crops are the major uses of this area at
present.

The Eastern Timber soils, which occur in the eastern, downstream
portions ot the project area are mostly light colored sandy top-
soils whici are generally loose, more or less acid and low in
organic matter. Most of the land in the region is used for tim-
ber and native and improved pasture.

Sulphur River is the major drainage system in the project area,
draining approximately 1,956 square miles. The major branches
forming the headwaters of the Sulphur River include North Sulphur,
Middle Sulphur, and South Sulphur Rivers. The Middle Sulphur and
South Sulphur Rivers converge east of Commerce, Texas, and the
North Sulphur River joins approximately 15 miles west of Talco,
Texas. Two major tributaries, Brushy Creek and Cuthand Creek,
also provide inflow below the confluence of Sulphur River and
North Sulphur River.

The Sulphur River channel modification and enlargement-extension
of existing levees and construction of appurtenant drainage works
along the main stream above river mile 120 were about 55 percent
complete prior to the temporary injunction in 1971; however, no
construction was conducted from river mile 120 to Cuthand Creek.
Channel and levee work is complete on the Sulphur River from the
confluence of the North Sulphur and Sulphur Rivers to State Highway
37, and chinnels are complete from State Highway 37 to U. S. High-
way 271. ,,ix miles of channels are also completed downstream from
river mile 170, and the 150-foot floodway is cleared from mile 170
to the mouth of Cuthand Creek. Levee and channel works on North

.. Sulphur River and Brushy and Cuthand Creeks are almost completed.

Streams and adjacent banks affected by project alterations have
been straig;htened and support a limited diversity of plant species.
Dominant overstory trees include black willow, cottonwood, box
elder, hackherry, Osage orange, and several vine species such as
grape, rattan, trumpet creeper, and peppervine. In many areas
woodland vegetation is confined mainly to the immediate stream-
bank due to clearing practices. The natural streams of the project
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area are meandering with banks supporting an extensive overstorv
and midstory of oak, hickory, ash, and locust species; possum haw,
box elder; and numerous grape, rattan, American buckwheat, and
peppervines. Unaltered stream segments in comparison to altered
portions incompass large woodland tracts and numerous oxbows with-
in the natural flood plain.

Fish and wildlife resources in the vicinity of the proposed reser-
voir and downstream area are plentiful and diverse due to the
varietv of aquatic and terrestrial habitats. While fishery re-
sources are limited by narrow channels and seasonal low flows above
the damsite, areas downstream support an abundance of forage, game
and rough fish. Below the confluence of North'Sulphur and South
Sulphur Rivers, the stream has altered its course many times, leaving
numerous oxbow lakes and sloughs. These lakes and the Sulphur River
are connected during periods of high water, thus enabling natural
res;tocking and nutrient exchange. These lakes also serve as spawning
and rearing ponds for many species of fish.

Based upon fishery studies conducted by Texas Parks and Wildlife
Department personnel in 1954 and 1955, fish populations are dominated
by such forage fishes as gizzard shad, golden and red shiner, black-
stripped topminnow, gambusia, and hluntnose and swamp darters. Pri-
mary sport fishes include largemouth and spotted black bass, white
and black crappie, warmouth, bluegill, and green, longear, orange-
spotted and redear sunfishes, and flier. Bowfin, shortnose and long-
nose garfish; smallmouth and bigmouth buffalofish; channel, blue,
and flathead catfish; yellow and black bullhead; and freshwater drum
are significant in that they are harvested by both sport and (ore-
mercial fishermen.

Sport fishing is an important form of recreation to residents of
the project area. Large, permanent pools within the central and
lower reaches oif the Sul phur River and adjacent lakes and sloughs
are very productive and attract many sportsmen where access is
ivailable. Commercial fishing for catfishes, buffalofi shes, and

treshw, ter drum also provide an income to commercial fishermen with-
ill th ht i .

i ld I ics resources o( tur i0 moderate to high populat ions within
the, varioIls habitat typs. The pastures and croplands which occur
prim.iril v within tei reservoir sit, and upper portions of the prol-
ect Cl,nne. Is support hIuntable populat ions of bobwhite quail,
mo-in i , dov,, and c ,'t ontall rabbit . Many nw game species including
songbirds, raptors, and small mammals are present. Semi-wooded pas-
tures and bottomland hardwoods associated with the flood plain providc

H-3



excellent habitat for numerous game and nongame species. White-

tailed deer, fox squirrels, ratcoon, cottontail rabbits, swamp

rabbits, opossum, mink, beaver, and resident wood ducks occur in
moderate to high numbers within these woodland and riparian eco-
systems. Resident wood ducks and migrating waterfowl and American
woodcock are al so benefited by seasonal flooding of flood plain
woodlands and cleared lands during the winter and spring months.
Many species of songbirds, nongame mammals, reptiles, and amphi-
bians are present due to the natural flooding conditions and ex-
cellent food and cover available.

Based upon man-day hunting use data contained in our 1966 report,
hunting is very popular within the project area. However, lack
of public access is the primary deterrent to :;reater consumptive
use of both fish and wildlife resources. Nonconsumptive uses of
these resources including birdwatching, nature studN and photo-
graphy are also enjoyed by local residents in areas where access
is available.

The American alligator is a resident endangered wildlite species
within the Sulphur River Basin, and the southern bald eagle, pere-
grine talcon, and whooping crane possibly transit the basin during
migration. The approximate 16,000-acre Arkans.uis (,ame and Fish
Commission-owned Sulphur River Wildlife Management Area, located
on the Sulphur River below Wright Patman Lake, affords habitat tor
the endangered American alligator, migratory waterfowL and a diver-
sitv of resident wildlife while overflow lakes and sloughs sup-
port a viable population of native, warm-water fishes. Alligato,r
releases during 1971-1973, as a part of the Commission's endan-
gered species management program, has augmented the prior ;lligitlt-
popu lat ion. The State (if Arkansas has determined the Sulphur Rivet
Wildlife Management Area to be critical habitat for the American
All1igator and has requested the Secretary of the Interior to enji i
the St.ate in this determination.

I.ow t low, oxvgen def ic ient releases of 10 c. I .S from Wr i ght Pat nan
L.ake and waste water discharges bv the Intern.it ional Paper Company
have de)graoed water qual ity in the lower Sul phur River and the
.;ulphur Rive r Wild I fe Management Area in the past several years
result Ing In fish kills and hampering nay igat ion for small boats
within the State-owned area.

I)ESCRIPTION OF THE P'ROIECT

.A
The anthorized project Includes const ruction of a 15,851-foot
earthen dam, a 200-foot gate controlled spillwav, a 4,200-foot
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emergency spillway, and appropriate flood control outlet works
to be located at river mile 23.2 on the South Sulphur River.
The Cooper Lake Reservoir will extend to about river mile 42
when filled to the level of the spillway crest.

The primary purposes ot the reservoir are flood control, munici-
pal and industrial water supply, and recreation. The project
plans for Cooper Lake include future development of seven publ ic
use sites containing 3,300 acres for recreation and access to
the reservoir. We also understand approximately 6,000 acres of
project lands could be devoted to fish and wildlife purposes.
The reservoir take-line including the damsite, reservoir, and
lands above the flood pool would require 30,000 acres. Minimum
downstream releases from Cooper Lake would be 5 c.f.s. Flood
water release to a maximum of 3,OOO e.f.s. i.ould occur when water
within the reservoir exceeds 440 leet mean sea level. Pertinent
reservoir data are shown in table I.

Development of flood control storage in Cooper Lake would permit
120,000 acre-feet of flood storage at Wright Patman Lake to be
real located to water supply. This additional municipal and indus-
trial water supply would be contracted to the city of Texarkana,
Texas, for use bv the international Paper Company for dilution of
their effluent discharge to the Sulphur River. Based upon the
Corps' draft environmental statement on the enlargement of Wright
P'atman Lake, dated June 23, 1971, the additional water supply
storage would create a 9,000-acre increase in the surface acres of
Wrivlht Patman Lake.

A continuation of the present minimum discharge of 96 c.f.s. hc-
tween May and October is expected below Wright Patman Lake when
water elevations within the reservoir equal or exceed 220.0 feet
MSI, (water supply pool). However, when water elevations are less
th.an ?) feet MS1]L, discharges would be likewise reduced to 10 e,.f s.
Mtiximin I lood r,,leases would he 10,000 e'.f.s.

h, l ,w the Cooper Lake damsite, c hannel enlargement to river mile
1.'0. 1. I loodway and levee construct ion and improvement of existing
vcs not previo usi v completed would require I ,500 acres of flood

pl-Iin I.ads to meet the flood control objectives. The approximate
: ] mil Its of uncompleted channel enlargement would be excavated to
i mininitum bottom width of 12 feet and have a I on I side slope. A

" lodw.lv )O teet in width will be cleared along the entire length
o f the Ianne I alig nm,,nt. Upon completion, 102 miles of natural
stream will he bypassed by 54 miles of new channel. Completion of
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TABLE I

Pert inent Reservoir Engineering Data
Cooper Lake

Storage Capac ity Elevat ion Suirface Area
l-c scr i p-t i on _-acre-feet feet MSL_ acres-

Sedimenltation Pool 37,000 415.5 5,084

*Water Supply Pool 273,000 440.0 19,305

Flood Control Pool 131,400 446.2 22,740

*Tlhis would also he the same for the recreation pool.

TA BLE 2

Pertinent Engineering Data.
On Other Flood Control Works Above And

Below The Cooper Lake Reservoir

Above Reservoir Below Reservoir Uncompleted
D-es-,r ipt i on Miles Miles Mile s

Levees 9.4* 66.8 63.6

Chnnls21.0* 56.9 35.0
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29.9 miles of new levees and enlargement ot 31.7 miles of txis(inf

levees below the dam, between the reservoir and the mouth of Ct-
hand Creek, are planned. Pertinent data on levee and channel fea-

tures is shown in table 2.

Thu lOll-year project life span is 1980-2080.

PROJECT IMPACT

"I'l' atithorized Cooper Lake Reservoir and channel/levee features
would have a significant adverse effect on terrestrial and aquatic

habitats within the project area.

The proposed reservoir would permanently inu;4date or destroy 6,786

acres of cleared land, 5,220 acres of semi-wooded land, and 5,394

acres of bottomland hardwoods within the 17,400-acre average annual
permanent pool; thus creating a 100 percent terrestrial loss on the
area involved. The flood pool would reduce the value of terrestrial

habitats by 50 percent on 2,125 acres of cleared land, 1,602 acres
of semi-woodcd land., and 1,613 acres of bottomland hardwoo%-. The

lands between the flood pool and project boundary would undergo a

10 percent reduction in habitat value due to recreational develop-

ment and intensive public use on the 2,827 acres of cleared land,
2,165 acres of semi-wooded land and 2,160 acres of bottomland hard-

wood S.

i'he daiisite, spillways, and appropriate flood control oL' 't works
vould ,liminate approximately 62 acres of existing clearec land.
13 acr,.s of semi-wooded land, and 25 acres of bottomland hardw,,d

The construction alterations and use of this area for project pur-

poses would incur an estimated 10 percent habitat value loss on
existing cleared lands and impose a 35 and 50 percent loss on al-
fected semi-wooded land and bottomland hardwoods respectively.

Induce, clearing of downstream semi-wooded and bottomland hard-
wood areas within the flood plain by private landowners due to
flood protectton afforded by the reservoir would adversely affect

wildlife populations by converting woodland habitat types to lss
producl ve cleared lands of lower habitat value. Based upon infor-
mrition provided by the Corps of Engineers, 1,500 acres of semi-
wooded land and 2,560 acres of bottomland hardwoods would be cleared.

Mle clh, Iune ls, leves, floodways, and other rights-of-way features

proposed beltow the Cooper Lake damsite for agricultural flood .on-
trol iid cotvevance ot reservoir releases would require 200 acris
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of cleared land, 100 acres of semi-wooded land and 1,200 acres
ot bottomland hardwoods. Alteration of these terrestrial habi-

tats would incur a 10 percent reduction in habitat value on
cleared land and 25 and 50 percent on semi-wooded land and bottom-
land hardwoods respectively.

Induced clearing resulting from the flood protection provided
by the levee and channel features would cause an estimated
1,700 acres of semi-wooded land and 6,720 acres of bottomland
hardwoods to be converted to cleared land of lower habitat
value. Induced clearing resulting from the project is expected
to be accomplished by the tenth year following project construc-
t i on.

The inundation of at least 9,000 acres of terrestrial habitat
adjacent to the existing Wright Patman Lake to accommodate the
additional 120,000 acre-feet of water supply storage would
have an advrse impact on terrestrial wildlife populations in
the areas affected.

Aquatic resources upstream and downstream of the Cooper Lake dam-
site will also be affected by the proposed project. The inunda-
tion of 21 miles of natural stream by the reservoir would elimi-
nate many species of fish which occur only under stream conditions.
The reservoir, however, would significantly increase the potential
for those fish species which thrive within reservoirs.

Channel alterations between the Cooper Lake damsite and Wright
Patman Lake will eliminate undercut banks, natural stream bar-
riers, bottom substrate and riparian vegetation. Reduced water
elevations within the stream due to reservoir impoundment upstream
and minimum release of only 5 c.f.s. will greatly reduce the abili-
tv of the stream to support a productive sport and commercial fish-
cry. Oxbow Lakes created by the realignment of the natural channel
arc, expected to support a moderate fishery during the early portion
1f the project life; however, due to induced sediment, siltation,
reduced water volume, and significant reduction of fish recruitment
and nutrient exchange between the stream and the oxbow cutoffs,
the productivity of these lakes will be adversely affected.

Water quality degradation resulting from minimum flow releases
of 10 c.f.s. of oxygen deficient water from Wright Patman Lake
and waste wter discharges by the International Paper Company
will continue to limit fish and wildlife productivity in the
lower Sulphur River.
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DISCUSSION

During the month of May 1976 biologists of the U. S. Fish and
Wildlife Service and the Texas Parks and Wildlife Department
conducted field evaluations of terrestrial wildlife habitats
in the project area. The guidelines provided by the Ecological
Planning and Evaluation Procedures were used to evaluate the
existing habitats (specifically bottomland hardwoods, semi-
wooded native pasture and cleared land). Sample plots repre-
sentative of each habitat type were randomly splected from quad-
rangle maps with access being a contributing factor. The habi-
tat quality of each sample plot was assessed by the biologists
and a quality index (habitat units per acre) was assigned. 1

Using project data provided by the Corps of Engineers, an analy-
sis of the project impacts on each of the habitat types was then
determined and the results recorded in habitat units lost or
gained. 2 A summary of the effects of the project on terrestrial
habitats is expressed in habitat units in tables 3 and 4. To
assist your planning staff, the reservoir and downstream features
above Wright Patman Lake were evaluated separately.

As it may be difficult to visualize the magnitude of a habitat
unit in absolute terms, the reservoir and downstream features
are expressed in terms of acreages required under intensive man-
agement to compensate for loss of terrestrial wildlife habitat
and wildlife productivity over the life of the project in table 5.

1. "Ecological Planning and Evaluation Procedures," (Preliminary
Draft). Developed by the Joint Federal-State-Private Conservation
Organization Committee, Washington, D.C. January 1974.

2. Basic field data and evaluations have not been included in this
report but are available upon request.
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TABLE 3

Summary of Reservoir Effects on
Land Use and Wildlife Resources

Effect on Wildlife
Area Affected (Habitat Units)

lal it .tt At tected acres Annual i zed Tota

(o.'red land 11,800 - 22,872 - 2,287,20()

.S,.mi-wooded land 10,500 - 29,800 - 2,980,00()

Hottromland hardwoods 11,752 - 47,965 - 4,796,')00

TABLE 4

Summary of Effects By Levee, Channel, Floodway, And
Other Works Below the Reservoir On Land Use And Wildlife Resources

Effect on Wildlife
Area Affected (Habitat Units)

Habitat Affected acres Annualized Total

cared land 200 - 86 - 8,4OO

>emi-wooded land 1,800 - 2,755 - 275,')Oo

Hottonmland hanrdwoods 7,920 - 25,959 - 2,595,"O0

TABLE 5

Required Acreage Under Intensive Management To
Compensate for Terrestrial Losses by Major Project Feature

SRe v ;rvoir Approximately 31,300 acres

Levees, channels, floodway, Approximately 11,600 acres
SAnd other rights-of-way

requ i rements
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The specific mitigation lands could not be identified in the time
constraints of this study; however, we believe a joint study b%
representatives of the U. S. Fish and Wildlife Service, Texas
Parks and Wildlife Department, and Corps of Engineers should be

initiated as soon as practicable to locate the most suitable
areas for mitigation. It would also seem desirable to provide
mitigation measures in the proximity of those resources affected.
Therefore, those habitats destroyed or damaged by the authorized
project should be compensated for by acquisition of mitigation
lands within the Sulphur River drainage. Based upon our field
evlluations, the tract of bottomland hardwoods within the lower
reaches of the project area would possibly provide a desirable
mitigation area for damages resulting from project construction.
Assuming suitable mitigation land is available, the exact acreage
required could be greater or lesser than the 42,900 acres speci-
fied, depending on the similarity of the mitigation land and that
affected by project construction and related land use changes.

To protect the integrity of potential mitigation lands and derive
the greatest public benefits of land acquired for mitigation, the
acquisition of all lands should be in fee title and completed
prior to or concurrent with project construction.

Development, operation, and maintenance of mitigation lands would
also be required to compensate for project losses as mere acquisi-
tion of land would not afford any significant habitat improvement:;.
Therefore, thecostsof obtaining and maintaining the management po-
tential of mitigation land should be considered a project feat'ire

funded by the construction agency.

Aquatic ecosystems below the reservoir will be greatly affected
by the proposed channel alterations and decreased streamflow
characteristics. Therefore, every alternative should be con-
sidered in order to lessen these project impacts. This should
include the preservation of the natural stream through the in-
staLlation of water control structures at the junction of man-
made and natural stream channels. These structures would divert
normal streamflows through the natural channels, utilizing the

proposed channels as auxiliary floodways to convey flood water
releases and runoff.

Minimum flow releases (if 5 c.f.s. would significantly reduce the
ability of the stream to support aquatic life and provide a pro-
duct lv fishery resource. Dewaterlng of the stream system would,
in addition to reducing water volume, limit nutrient inflow from
headwater drainage above the reservoir, alter the natural abundance

H-il



(if poolo itind riff le areas and reduce thle nut rjet exchange and
r p roluct i e a'pahbi Iiies between the SulIphoir River and it s
id 'ii g Cr1 hutaries and oxbow takes. To) provide a more naturaI
s t reaint lo'w which would minimize the impact (if dewatering the. Sul-
phuor R ive r, mi n imum t low relIeases, below Coope r Lake should be
nit '1 i td to permiit f lows to at lealst e(lua 1 or OXe ed thle iied ian
m'nt hlv f tow or 10 c. t ., whichievor is greater.

I' determ~ine the impact and mitigation needs resulting from the
Ireetof Wright Patman Lake due to the increased water
4.~ toiraige, a separa to study should be i nitilated prior to

r)e I ikv enlargement. Habitat evaluation procedures, similair to
th us.ed by this Service at the Cooper Lake and charnnels proj -

si t site wouild provide your agency with acreages of similar
C t vj'es requiired to compensate for project losses of wIild-

l iaIC.

1!1iui fo lwt releases of It c0 .s at Wright Patman la.ke have
Hiritisi to lowered waiter quality, fish kills, and general

'r oIic !i41 i andI wi ld life product ivit v in the lower Sulphur
uv I. A mininium flow release of not less than 100 c.f.s. and

ii, cit CI ws, t rom ml d-ott oher thbrought Dec ember of eaCh Ii ear
,it a) I igniticant step toward improving the water qutal ity

Il!i;hand wildlife habitats inl this; important ecological arc,)
Ictxas! and Arkansas.

RECOt* ENDAT IONS

.u'duponl the results of this restudy which primarily addres;ses_
thl- mitigation needs of the Cooper Lake and Channels project,
tht V'. s. Fish and Wi ldl ife Service recommends:

An Iint 'ragency study he initiated to locate the most su it-
ibik fcr sCor acqu iritng thle mi t igat ion ac reages requ ired
to ompensatCe for projec't wilIdli fe losses.

711c Corps o Engtiuet'rs seek congress. iona I author i zat ion for
*mi t iat ion I31nds acceCptableC to l ie Federa 1and StatLe f i sli

I(IJ wi I d i fe a genc ies and the Corpis of Engineers pr ior to
- C lie cont inluat ion of project construct ion.

M1IC io git ion lands tie p)urchased in fee t itlec prior to oi-
oncur rent wi th project C omp let ion in order tha t at 1 lands

selected t or mit igat ion purposes be protected from induced

H- 12



4. Development, operation, and maintenance costs of managing
mitigation lands be borne by the project.

5. Water control structures be installed at the juncture of
manmade and natural stream channels to divert normal
streamflows through natural stream segments.

6. Minimum instantaneous downstream releases be at least equal
to or exceed the median monthly stream flow or 10 c.f.s.,
whichever is greater.

7. A study be initiated to determine the impact and mitigation
requirements of Wright Patman Lake enlargement prior to increas-
ing water supply storage.

8. Minimum instantaneous downstream releases below Wright Patman
Lake be increased to 100 c.f.s. with higher flows from mid-
October through December each year.

This report has been reviewed and concurred in by the Texas Parks
and Wildlife Department. A copy of Executive Director Garrison's
letter of concurrence is attached.

We appreciate the opportunity to provide these comments and re-
quest this report be appended to the final environmental state-
ment.

Sincerely yours,

Regional Director

Attachment

-.
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TEXAS

PARKS AND WILDLIFE DEPARTMENT

80O BURLESON
PEARCE JOHNSON a BUle

Charman Austin

JOE K FULTON 
JOHN M. GREEN

Vice-Chrrm,n Lubbock 
Beau-nnt

JACK R STONE CLAYTON T. GARRISON LOUIS H. STUMaft:Ci

Wells EXECUTIVE DIRECTOR San Antono

JOHN H. REAGAN BUILDING

AUSTIN, TEXAS 78701

August 19, 1976

Regional Director

U. S. Fish and Wildlife Service

17 Executive Park Drive, N.E.

Atlanta, Georgia 30329

Dear Sir:

The Texas Parks and Wildlife Department has reviewed a preliminary draft copy

of the U. S. Fish and Wildlife Service's Letter Report on the Cooper Lake and

Channels Project of the Corps of Engineers. This report was forwarded t- us
following a telephone conversation with the Vicksburg Office of the U. S. Fish

and Wildlife Service wherein we were requested to expedite review of this

document. We are in agreement with the findings of the advanced copy of this

report and wish to have this letter serve as our letter of concurrence pr.:xi.ded

Lhat no substantive changes are made in the final letter report.

There appears to be some general misunderstanding regarding the 42,900 acre-,

determined to be necessary for compensation using the Principles and Standards

Evaluation methodology and the actual recommendations of the U. S. Fish and

Wildlife Service for mitigation of project induced losses of wildlife habitat.

It is our understanding that an actual acreage figure for project mitigatiol

has not been determined at this time and is subject to negotiations between
the various agencies concerned. This matter should be clarified in the letter

report. Also, this Department would appreciate the opportunity to participate

in an interagency study team to investigate mitigation land as suggested in

the letter report.

We wish to call to your attention the presence of two significant natural

areas in the project area which are identtfied in the Texas Outdoor Recreation

Plan. The Horton Bottom is a five square mile area located on the north branch

of the South Sulphur River occupying a zone one mile wide from Highway 1531 to

the confluence of Merrit Creek. This area is noted for the occurrence of

archaeological sites and nutmeg hickory (Carya myristicaeformis). The Sulphur

River Basin extending in a zone one-half to one mile wide through Bowie, Delta,

Red River, and Titus Counties is recognized for its flood plain forest, high

populations of wildlife, and numerous lakes and sloughs.

H-14
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Regional Director

August 19, 1976
Page Two

The Ark-Tex Council of Governments has proposed a trail system which could
connect Cooper Reservoir and its recreational facilities with facilities at
Wright Patman Lake. This proposal should receive consideration in future
planning of the Cooper Lake and Channels Project.

Thank you for allowing us to review the preliminary draft report for this
project.

S i nr y."n / .-

CtLAY T. GAR ON
Exe ut ye Dir tor

T:MW:pm

H-15
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APPENDIX I
LETTERS RECEIVED BY THE DISTRICT ENGINEER ON THE

DRAFT ENVIRONMENTAL STATEMENT

a. Federal Agencies Page

Advisory Council on Historic Preservation I-i
US Department of Transportation, Division Engineer,

Federal Highway Administration 1-2
US Public Health Service, Vector-Borne Diseases Division 1-3
US Department of Agriculture, Regional Forester, Southern

Region, Forest Service 1-4
US Department of Health, Education, and Welfare, Regional

Director, Public Health Service, Region VI 1-5
US Department of Agriculture, Texas State Conservationist,

Soil Conservation Service 1-6
US Department of Commerce, Deputy Assistant Secretary

for Environmental Affairs 1-7
Environmental Protection Agency, Regional Administrator,

Region VI 1-9
US Department of the Interior, Assistant Secretary for

Program Development and Budget, Office of Environmental
Project Review I-il

Federal Power Commission, Acting Advisory on Environmental

Quality 1-15

b. State Agencies

State of Louisiana, Department of Public Works, Director 1-16
State of Arkansas, Department of Local Services, Director

(also transmitted comments from the Arkansas Game and Fish
Commission and the Arkansas Historic Preservation Program) 1-16

State of Texas, Office of the Governor, Governor 1-18

c. Environmental Groups

Environmental Defense Fund 1-18
Ozark Society, Bayou Chapter 1-19
Texas Committee on Natural Resources 1-21

d. Others

University of Texas, Dr. Clark Hubbs, Witness for Plain-
tiff 1-22

City of Irving, Texas, Mayor



I

APPENDIX I (Cont'd)

d. Others (Cont'd) Page

Mr. Albert Roach 1-25
Board of County Commissioners, Franklin County, Chairman 1-27
North Central Texas Council of Governments (also trans-

mitted comments from the Mayor of the City of Commerce, the
Assistant General Manager of the North Texas Municipal Water
District, and the Grants Coordinator of the City of Irving) 1-27

Southern Methodist University, Dr. Alan Skinner, Research
Archeologist i-29

Dr. Douglas S. Gale 1-32
ARK-TEX Council of Governments 1-33
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